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1310 Comic Raya 

uskiaiionb arcan eowwu, hmi ejections ud kui 
nreaantc v*tmn mm 

■■ »■ Uilac [ATWVHP, Usnaeaa in, HA 017311, M. B, 
■hulsy, Jr., R. A. Bovsrd, H, J. beau, D. J. Rleheis, 
*■ *■ HcOilra, T. 7. yon soaeavlnga, ud D. «. nun 

HI tun uaad data fro, tha NU, vtiita light coronaqraph 
on the Mft-I apeof craft and anirgatla <R > 4 Ns«l proton 
data frea tfw oerc dataotna on tha iMp-a and ms-i 
apaaaoraft to Innitlgata tha laanoLatlaD between proton 
eiecta origin a tin 9 lo flaraa and coronal aai, ejaotlosa 
IOBb). Vfce primary data warn SB facept proton avanta 
obaanad banaaa April 1979 ud February 1982 for which 
reduced ooroaaqraph data warn avallah La < u a f luma 
could ha confidently oa a no In tad with 27 of thaaa aranta, 
and In 26 of thaaa 21 caaaa an aaaoolatad on waa found. 
Indicating a high hot not par fast aocoalatlon with oda. 

Saah proton fluau corn lata with both tha apaada and 
tha angular alzaa of tha aaaaelaead ate*, ta thou that 
tha <H apaada do net algulflcantly oorralata with OB 
alaaa, no that tha peak proton fltuua ara 
our a la tad win two iodapeadut OB paraaetara. With 
Larger angular Una, OUa ara max, Uhaly to ta loopa 
and tana rather itu Jata ud aplkaa and ara Bora Likely 
to internet tha aollptlo. MUofa of than factors la 
*■*"*■“ to tha peak proton flux correlation oaniut ba 
datum load fru tha data. Ha (bid weak evident* that 
ateepar p’eion aputra ara aaaoolatad with faatar and 
wider ana. 

Tra of tha 30 jrotoa avanta ot tha atudy and thru 
addi tional amu, all with no aiBoolatad OBa, ahaza 
couoa ebsraotar 1st loci relatively abort dor at Lon | M | 
day! pretoa awuti with low Cluxaa, parent flaraa with 
abort ( " 10 alnl aolt X-ray duration, oloaa naguatlo 
aonnactloD to tha Barth, ud 7 -ray and aatrlc type II 
ulaalon. (coronal aaa • ejections). 


5340 Shock WAvas 

COALESCENCB OF TWO PRESSURE WAVES ASSOCIATED 
WITH STREAM INTERACT TOMS 
V. C, Whang (Department of Mechanical 
Engineering, Catholic University or Amnrlcn, 
HiiinlMhATi. n r* a i ■ a . ^ . 1 


Haahington, D.C. Z00641, and L, P. Burlaoa ' 

An IfflD unsteady I-D modal la used to alien- 
lata tna interact Ion and coalescence of tvr. 
praesure waves in the outer heliosphere. Each 
“ f™ h 1 ™ S t u a S Ur0 wave “ «> a compression 
lttinn by a "5° clc palr> Computer Rlmu- 

1 “Bins Voysger data as input domnn- 
^e interaction and coa lonconcn nro- 
involving one pressure wavo mwoolntod 
wlthnllt 6 "** "treen and tha othor preaauro vivo 
ThB Prooona predict n a 
change in the magnetic flnl.l and 

l2? fc 1 ^ P»P«<!ation °f tha 

d r r V8ra ° "hocks ritat widens tho 
oe , tha ahoc * conprossinn 
■^ 1 Shonia h »i7 Cr '*?" lnQ hel l oeontrlc dlntances. 

nBlnH fc ? twa "QlQhboring com- 
collide and tho 
b ° aln t0 ov " rla P- B°th 
to P«>P«B«ta after the colil- 
ar ! ' raaKe ' l0<S - *■ ■ result or tho 
contact mrfsos is Tormed i n the 

eield uin!x,r? >re 7r l0n ?* Bion - Th " "gnetic 
field, plasma danalty .and temperature in tha 

new compression region are enhanced, if thie 

i nt "f >ctl ' jn !■ a dominant dynamical 


U1 us® rat ad by ■ 2-dleonaianal nonlinear 
explicitly dt count rat oa the praEaneo of lo»l-««™^|“ 
ml It ary vavae prupagat log on tsngoaclal ®“ t “, 
tloa. If tha wav 05 nro onLy uaakty ponll«a«i 
thoy obay tho Kartinng-doYrlaa equations, sad 
■si ltuna. 

J. Cnophys. Raa. i A. Pnpsr AA80B1 
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SI4U Shomh amici 

ALELUATIOS OF >47 »*V luNS ANI7 >|I*V FLECTROM 
BV IN I EX PLANETARY SHOCKS AT I A U. 

B 1. Tiwruiuil (lei PrepuTwon Liboniwy. Cilirmali Inuuuic ofTeth- 
nanv. PxmlefH, California 911091 and R. p Lin 

*i Pjncni In.ual i«vdu from a wwy of the «IT h -ii of WcipUng. 
Uij i bull m ecMfgiir ;-| loV ckrira» and >47 k*V lm, u 

“ d '° ta " ,C *‘P«hh«u on i he 

ISEEJ ipmcKfall ShOil noirndj. iriounti. Math numben, and 
do '* l '' l '“ ,n Ptania pmmowi acre deiermnud for 17 r«- 

r^ihl? l \r n ira > 51 ■fear'd bel*«n At pal |»7S 

and KAvvnbcr 1979. Wi And ihn ■ ran mum link vttocM iloei iha 

™ km/Kf - zzszi 5 

^ “ M"hwlon or :■ 2 kaV ritcuoru or 

, *; V ,‘ nl p * ,lh » •IT®* 1 « il* cneqeilc piniHt poeuli- 

the had rttaiMiy wuR nilo, rf do»n«„» IQ 
BtW nupiliudcw TkM rcull 5 uiuni itu mu/Teloiulk r^nirwi «rr 

»• Jhm nT.rass.ssr 

■oih fnugeic IlMran ud Ion Eui unuldnc ua.w 

bean befofo ifii aboct i ewntiic nonq arnkte qmiI] PuAid!if ,en ^ 

assati?!S3r-£»™ 

srs 

wd hia won ihui ti ctnmod u b ’**■ 

^ 1 ° ** "* w Tf rK *- f “ Am .bkb 


5340 Shock uavot 

ttofIu ™ ELECTRON plasma s-aves up- 

sn>EAM OF THE EARTH'S BO# SHOCK 
3. Eidwio and M. Faucheut (Centro do Rccherchei on 
W4 , ?fta^e} , ¥lr0W * ,,Wn,, CNET ’ 92131 '“T-kJ-Moull- 
A detailed uudy of eieciron plauna «avu obwruM 

T , |b am »iltlJr o("?M b ° W ’m tk and ° r thelr ">«'‘>rohlS 

IS. -L^ ‘ ,h> <" (he foregiiock and to 

tta electron meaurements hsi been carried out. The vavo 

■ r it* «*«* in 

JJSf, " ""nw^mrdi (■ ( ew pe,comJ and Imeme (a few 
mllll volti per meter) nolle Is observed al tho plauna (reouen- 

tutAst at *s* Esszttz 

jj * , U,J ' Wc same lima u ihe cover dacreniM fhtm 


5330 lllgh-lat Itudo Innoapliorlc Cnrraota 

DPI AND Pl-Z FUHRKNT BYBTEMS FOR THE »«»»;»« 

C. R, Clauor (flpoev, TBlacearainicatlanai l ““ JjT-u 
Loborntory, Utnnfnrd Univarelcy, Stanfoidi u 
94303) i Y. Real do hI c£* 

71m March 22, 1979 aubntaro liitorval 
by the ClttW -6 has boon lnvoitigatod uaug * F n[]r j 
data Inversion ichomo which eoapotsa 
pactcrna oa well na ronl lonoapharic ul 
rant distributions. Thoio have baao aa ^ Kf r ' ^ jit- 
Inoromanea during tha two aubaeora 
Tha coaputed rcaulca hnvs beaa analp*" ul “* — ^r 
toclinlquo which p ami t b ua to Uolata rW 

nent which occurs during salaccod tiaa UK arJ* 
that both DPI and DP2 currents davalcp *jr«A 
of tha aubicorm act tvity. Tha firit *“taf ^n * 5 

lied by ch# gradual oohaocoaant of a “F* *9“ -g, tN 
eye tea fol lowing tha southward turning at v* —ojla 
■ajar magnetic diaturbauco aaaodatad vua 
phase of tha subatora ia doainatad W “'—i ibid •*" 
DPI current system. During the leoend inc^ j*i |fi 
slats of savorai houra of aagnatifl 
ryaesa grows to ba such stronger and la * jtW . W 
tributlon to much of Lba auroral ld#i» 

peak of efaa activity during tha ■ acB 1 " Jr^Tin a/t Zu 
appears to be composed of both atrosl “T 
coexisting. Pol loving the decay at J*Acn 
DP 2 system continues to arise du * 1 f* J!!*-bit«S«. . 

phase of tha subacona. (J(»gnetoaph«*> e 
srotma). 


J. Oaophys ■ las.. A, 4A1007 
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5343 (Ionospheric dlsturbsucas) __ p- . l Q - £ raD^* 
CONTROL OT THE SEASONAL AFT flUMJ* 

EQUATORIAL SCINTILLATIONS R* ™E LOAOlTO^ ... 

Hi IRTtOSATtD E-REOlOH PIDEUB CORput-ntlJJ IlU ^|liP 
R. T. Tsunoda (Radio Physic. Laboratory, — 

Hanlo Park, Oa 94023) ; y- ihi d'O 

An anlgma of aquatorlal raaasrch “ , af 

■aaaonal and longitudinal omeufr*"®* P“* y, rt»d" 
■clnellUtloaa (and ruga-typa spread ^ 

profala. by .bowing that U.. {HRM"* !*■ ■ 

activity coincide with tha ttaaa °* »J**. il-i ^» “ 
lamina tor la moat nearly sllgnad ml -<lM iiI 
flu tuba.. That la, oocaneaea of ,P‘-*»— >0I t UH" 
larltlaa ra.ponalbU for tondvrl 1 ' 1 ^^ 


' naiii „ ™ aiaianw to iha bow ihodi 

r ra . hr , ,he e“ r,icia ‘' 

hS? which 


whan the Integrated E-pa«(on wU'^L. 

Changlna moht rapidly. Hanca, W® . |!va»r^ 
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3370 tolar Wind KagnatlC Fields 
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fc ? Uv, B <*?“• Stiuea Cantir, Pbyaiaa Dsoartune 

^ toh«U B "' Si ^ jhir * 1 Dori “- B^^OMJ*) ’• 

;• l s,^^ r 'lr° ,p!,,r * H tolAr.vlnd era magwLoaUy ! ' 

; ^S^Sr^^ssssrsu^ 

WM (or aoUtooa} e.n reauU. TfeU gtokuTwl^U 


Changing aokt rapidly. Hance, , |l***.. 

onal pattern of aelatllUflpa aet»Y_ J^ttes •( ?*-(. 
tude, bacon, a simple totaiml^tto *«* *» FT 

magnatla die llnat Lon ud »»°B r *P® _ , ’ 

nstlc dip aquatqz . gw*'* k,e ?:rf ; 

conalatapt with pquatorl.l ‘"■•“’Jf^atty, ! 

ch. to.lll, Local iaylalgh-Taflo; , ■ 

lar ley- growth anhpnaaaent by tha ^“ . 1 ,, to** >Jt'- 

(wlndrdrlvon) radiant-drift WjW ^a 
e rapine las In this ralationahlp, t radl® 

In Ulniillailan data obtained. S®. fHC wt “ a*. 

(below .ay, 300 )0>) that ,.»*•«* ^ rT. •«!• ** S' 

lrrogul*rlt**lnfluaneiog.nroca.aM»‘ i 

aliRnad curUti,. .S.ofi.l-^ rfS 
■"*. In Ineagraked X-ra«ioq. Pjd«T** J^platlWAji' 
•t tha solar tsr#lhsw„ In a nMH*> ^^ 11 / 
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at tha solar larolnator,. 1" , miuj 

J tlon via the gurrant-contscilv* » •., a lill»l | **’* * 

ladueaad ptavlouely. (Equatorial •«* 
ioalabllltte*.) 

J. Boopttra.'.tae., ♦*°^ a ' 
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Scott £. Forbush 
1904-1984 



Scou E. Forbush, a pioneer in cosmic ray 
research, wan (he quintessential geopliysicisi's 
geophysicist. Until, on the eve of his 80ih 
birthday, he succumbed to pneumonia, he 
maintained an abiding interest in the contin- 
ued reliable operation of the three remaining 
cosmic ray ionization chambers of the world- 
wide network that lie had set up in the mid 
193Q's. No one could have predicted, when 
the first instrument at Cheltenham, Md. com- 
menced operation in 193(5, that Forbush was 
destined to discover most of the important 
multifarious time variations of cosmic rays 
dial were accessible to his classic detectors: 
the first-generation instruments that were 
similar in principle to those with which a 
mysterious penetrating radiation, probably 
from an extraterrestrial source, had been dis- 
covered by Victor Hess in a series of manned 
balloon flights in 1912. The time scales or the 
effects which Forbush studied ranged from 
minutes to decades. 

How did Scott Forbush get into a field in 
which he was to occupy an absolutely unique 
niche, assiduously' pursuing a single imswcrv- 
ing goal, to derive from continuous observa- 
tions with ionization chambers nil of the sta- 
tistically significant information that the data 
were capable of revealing? As lie told it, . . 
around I92fi I wasn’t overly in love with my 
job at the National Bureau of Standards, mid 
I was offered the possibility of going to Pei u 
lo a Geomagnetic Observatory which was op- 
erated at Huancayo by the Department of 
Terrestrial Magnetism (DTM) of the C.mic- 
pe Institution of Washington (ClWf. 

In 1932, a committee set up by the CIW to 
consider a request by R. A. Millikan and A. 

H. Compton (who didn't agree very nficn) 
concluded that it would indeed be useful to 
have a network of cosmic ray detectors situat- 
ed at '‘convenient places." These convenient 
places would be magnetic observatories be- 
cause they already existed, and so the first 
detector in the network was installed at Chel- 
tenham Magnetic Observatory. Md., in 1935. 
jt ■* still in operation (at Fredericksburg). 
Forbush was put in charge or this program, 
the instrument (Figure lj was called a 
Lompton-Benneti meter or, alternatively, a 
model C meter. What you got, then and now. 
15 a trace on a photographic bromide paper 
representing the combination or the inniza- 
Mn currents caused by the cosmic rays and 
any local radioactive material, 
forbush and one assistant laboriously 
scaled by hand and reduced all of these rec- 
ords which, of course, included barometric 
pressure readings. Subsequently, volumes 
'darning the final results were sent to many 
r u l ‘ ,IOu ghoui the world, 
m . Sr' by h ‘ S c,e . tai,ed analyses of the 
any dilferent cosmic ray intensity lime vari- 
ns, stimulated others to make more ex- 



knn?,^' ^ 0m P to n- Ben nett meter, also 
world. ?? mot l e ' G meter, utilized in the 
Terra!? -i networ k °f the Department of 
linn nt ilr Magnetism, Carnegie Institu- 
« „ p by Scou El 


~ a l° b5erVaiions and 10 P ro P°« theo- 
Thf J ex P la nations for these phenomena. 
The cosmic ray umc variations cover a veri- 
large dynamic range. The shortest occurs 

ZZVr^™ 1 ° f grountI level enhai *«- 

ments (GLE s) associated with solar flares. 

Here is a diurnal variation arising from the 

rXVp ro k ,l °| Il, iJ hcre 3re lra,lsieni events 
cjlled Forbush Decreases, which are of some- 
what longer duration. There are 27-day re- 
currences related Lo die rotation of the sun 
There is an annual variation. There's a solar 
activity cycle effect (tl years), and a solar 
magnetic cycle effect (22 years). Each one of 
tliese was discovered (or put on a firm Foot- 
mg) by Scott Forbush in a one-man operation 
wit i the help of one dedicated assistant, Isa- 
belle Lange until 1957. then Liscllote Beach 
until her retirement in 1975. 

Forbush was very much influenced by Ju- 
lius Bartels, who was an associate at the Car- 
negie Institution of Washington during the 
penod 1931-1940. Actually. Forbush was 
somewhat ot a professional statistician, who 

. . . read on buses every book on die subject 
that 1 could get my hands on." Tlius. he was 
able to benefit very greatly from Bands' 
presence there, as exemplified in an early ih- 
per [Forbush, I937nj: "The adequate charac- 
terization of the diurnal variation in any geo- 
physical phenomenon requires not simply a 
knowledge of iu average value, but also a full 
knowledge of its variability. The latter, in 
general, is made up or an irregular (or ran- 
dom) part and a systematic pan such, for ex- 
ample, ns a systematic variation with season in 
the amplitude (or phase) of the diurnal varia- 
tion. These facts, together with the methods 
of analysis used in this discussion, have been 
set forth clearly in numerous papers by |. 
Bartels, who. as a research associate fur the 
Department ol Terrestrial Magneiisin of the 
Carnegie Institution of Washington, has 
made important applications to problems in 
terrestrial magneiisin." This profound re- 
spect foi and admiral ion of Bands is evidem 
throughout all of his writings, which fre- 
quently refer to Bartels. What Forbush. in his 
characteristic self-effacing modesty always 
claimed lie was doing, was merely extending 
some pi oced tires for which Bands had (per- 
haps) given the basis hut hatlii'i carried out tu 
its full exieni. 

With his first 233 days of ionization cham- 
ber observations, Forbush did wlwil was then 
a very ekiburutc statistical analysis, and found 
that the omtPivcrsuil diurnal variation was. 
indeed, real, fit his paper on this subject ( For - 
bush, 1937r<) he stated, “To summarize the 
analysis of die data for Cheltenham riemun- 
stiates the existence of a physically teal 24- 
hour wave in apparent cosmic ray intensity, 
which does not appear to tie due in svMminl- 
ic instrumental cfleus 1ml which mat be due. 
in pan at least, to variations in local radia- 
tion." He eked out of these daia an exceed- 
ingly small vector which is the order uf half a 
percent, and for the first time the probability 
thaL it is a real effect was rigorously and cor- 
rectly evaluated. The now well undersiood 
semi-diurnal variation is smaller than the first 
harmonic and at this point Forbush had lo 
decide its presence could not be established 
within the statistics of the available data. 

Another phenomenon, Lhat had been 
claimed by Compton and Getting [ 1935] on ihe 
basis or their analysis of ionization chamber 
data, was the effecL of the motion of the gal- 
axy: If there is a uniform distribution of cos- 
mic rays coming from all directions, then ihe 
rotational speed of the earth and the galaxy 
should produce a net anisotropy in sidereal 
time. Forlnuh [19376] also investigated Lhis 
matter, and his conclusion was “Compton and 
Getting found from the data of Hess and 
Stein niaurer lhat the amplitude of the appar- 
ent 24-hour sidereal wave was nearly 10 times 
their estimate or its probable error. Their ex- 
act procedure in obtaining this estimate was 
not given." If there was anything that made 
Soctl Forbush angry (to put il mildly), it was 
failure to describe Lhe statistical procedure 
that was used to obtain the claimed results. 
Quoting further, "Estimates or the probable 
errors in geophysical data are especially mis- 
leading.” In this regard, Forbush then 
stressed h very important point. "If based on 
the departures of observed points from a fit- 
ted wave, they are invariably too sinall unless 
the departures for successive points are statis- 
tically independent. Tests on cosmic ray data 
from Cheltenham indicate lhat such depar- 
tures are not independent. Our conclusions 
regarding the reality of the 24-hour sidereal 
wave are based on a method or analysis which 
takes account of this. K is surely one of the 
most constructive recent developments in 
physics that such powerful tools have been 
evolved for evaluating the real or illusory na 
lure of such interesting periodicities:” 

The first two observations of solar cosmic 
rays were made by Forbush in 1942 (Figure 
2). Because of his cautious approach. Forbush 
wailed for still another GLE to occur before ' 
publishing his discovery in a paper [Forbush, 

J 946} characteristically tided most cautiously. 
He concluded, “These considerations suggest 
the rather striking possibility that the three 
unusual increases in cosmic ray intensity may 
have been caused. by charged particles actual- 
ly being emitted by the sun with sufficient en- 
. ergy to reach the earth at geomagnetic lati- 
tude 48“ but noL at the 1 equator.” 

In a later paper [Forbush, et nl„ 1950], there 
is ft conclusion, more or less in between the 
lines, from observations of a GLE for the first 1 


time on top of a mountain, that the spectrum 
of relauvisiic solar cosmic rays is very steep, 
indeed, and that what one is seeing is rather 
low-energy nucleons coming from the sun in 
this case. Actually, Forbush was very lucky 
because GLE's of sufficient magnitude to he 
detected with ionization chambers have not 
occurred since 1956. 

The Forbush decrease [Forbush, I937r| is 
the only discovery which carries his name 
(Figure 3). By comparing data from the 
world witlc network of stations that he had es- 
tablished, he was able lo show for the first 
time that certain changes in cosmic ray inten- 
sity were worldwide [ Forbush, E938|. It was 
very common and natural in those days to as- 
sociate those sudden decreases with changes 
in the geomagnetic cut off due tu some ring 
current, for example. It was also natural if 
you were working at the Department or Ter- 
restrial Magnetism, that you would think of 
this, and other effects— such as 27 -day recur- 
rences [Forbush, 1940], for example — as at- 
tributable in some way to geomagnetic field 
variations. So he round tliaL there were 
events in which the cosmic ray intensity 
seemed to more or less track the horizontal 
intensity of the geomagnetic field. Bui then 
he found cases of a large geomagnetic storm 
during which the cosmic ray intensity didn't 
change at all [ForAiuA, 1955]. That remained 
a mystery for quite a while. An interesting 
point is brought out here. Relating the geo- 
magnetic activity with the level of cosmic ray 
intensity Forbush [I93fi| stated, "Since the pe- 
riod of minim um values fur the departures in 
cosmic ray intensity in this figure agrees 
roughly with that of maximum magnetic ac- 
tivity, and since we have also indicated die 
existence of a 27-day wave, pruhalilv qimsi- 
persistem in cosmic i.iy intensity, it would nut 
be iincxpciic-tl to jiml, when adequate data 
are available, the 1 1 -year cycle or sunspot ac- 
tivity reflected in cosmic ray intensity." That 
was really looking ahead! Forhush also no- 
ticed that during solar minimum, the varia- 
tions in ihe intensity were very much less 
than when the sun was most active. 

The last ul the Forhush discoveries was ihe 
22-ycar wave in die diurnal variation (Figure 
4) [Forbush, \mi, HMD. 1981: D iiggnl rt al., 
1970m, b\. Although the solar cycle (1 1 -year) 
variation was universally accepted, his claims 
foi a 22-vear wave were at lirst rejected by 
scunc members of die cosmic ray cuiuimii.itv 
but have since been vindicated. 

The superimposed cpudi technique was in- 
troduced bv Sir Charles Clnec (1913), and a 
medal bearing his lume was established bv 
the British Iiisliime of Physics and the Physi- 
cal Society. Forbush received this three Med- 
al in 1961. He later remarked that lie 
tin nigh. Iv pi ••hubb. v>«.' ii be. a. ise he " . . 
was mad at three.'' The reason he was mad 
at three was that when Chree proposed this 
new way of doing tilings, he never told you 
how to do the statistics. It is very, very tricky, 
and the solution of this long-standing prob- 
lem constituted Forbush’s final contribution 
[Forbush et al.. 1982, 1983]. 

In 1966, Forbush received die American 
Geophysical Union's John A. Fleming award, 
the citation for which noted Lhat his findings 
came through “. . . intricate development of 
statistical methods and die most erudite anal- 
ysis of data." 

Especially in his first detailed paper on the 
"Variation with a Period of Two Solar Cycles 
in the Cosmic-Ray Diurnal Anisotropy [For- 
bush, 1969], he developed an elegant albeit 
arcane analytical procedure and notation that 



Fig. 2. The first observations of solar 
cosmic rays, 30 years after the discovery 
of galactic cosmic rays l»y Victor Hess [For- 
bush. 19-12]. 


somehow tended to conceal the sigiiifuaine 
or the results, die lull undoi standi tig of 
which required great pa lit- nee on the pari ol 
the reader. Oti die other hand, he was as de- 
manding of others as lie was of himself. I le 
insisted iliut people should publish their d:u.t 
so dint others could analyze lliem with their 
own procedures. He did not assiduously bil- 
low the iiic-rumre because he fell that die tosi 
is high. His disdain foi laziness mid sloppi- 
ness as lie perceived it led him to ask "VVliat 
can you believe?" 

Scon Fni busli was chairman of die Cosmic 
Ray Committee fill the liner national (»en- 
piiysiciil Year. He also served on die Visiting 
Committee of the Bar in I Research Founda- 
tion, where he was appointed Distinguished 
Professor upon his retirement horn D.T.M. 
in IUW). Forhush s|ieni two happy periods- ,u 
oilier institu t ions, one in 1959 at the Univer- 
sity uf Iowa, another at Imperial College. 
London, in 1968. While pursuing his re- 
search in Peru, lie ivas named Hunor.uy |»n»- 
fessor and presented an award bv the Univer- 
sidad de San Marco, Lima. He was elected to 
the Nalioiul Ac,itlt-m) uf Sl ic-iu.es in I ‘Hi!*, 
ami was a fellow ol AGL 1 . .American Associa- 
tion for die Advance mutt of Science, and 
APS. 

I am proud to have been coauthor of a 
number of papers with Scou Forbush and 
Shakii Duggal, whose untimely death at die 
age or 50 in 1982, created the lust gap in our 
long-term collaboration. The last two papers 
[Forbush el al., 1982, 1983] brought to the ul- 
timate limit the quantitative implications of 
Scon's insight more than 40 years earlier. 

Scott had planned to sjieiid a period at Bariol 
in March 1984, when lie was struck down by 
a fatal illness. He had long enjoyed good 
health (few knew lhat he suffered from dia- 
betes) and was an avid jogger many years be- 

Aitlde (coat, on p. 474) 



Fig. 3. The discovery of the Forbush Decrease in IS37 [Forhush, 1037c|. 
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Fig. 4. The wave with a period of two solar cycles [Forbush, 1981]. The later portion of 
the curve was labeled Wc because it was called by Fqrbush "guessamaiic." 
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Article (coni, from p. 473) 


fore this form of exercise became popular. 

He was incensed when h younger person uf- 
fered to carry his bag 10 his room in a lmu-1 
at Banfl during tire lOih Internal innal Cos- 
mic Ray Conference (1CRCI) in Calgary in 
1967. He seldom missed these biennial tneci- 
mgi. bin his failing sight precluded attending 
the most recent ICRC in India. He overcame 
this frustrating handicap by using a magnify- 
ing glass and by writing in very large letters. 

Prepar'd Lion of the last manuscripts was ex- 
ceedingly difficult, for Forbush was meticu- 
lous about the format and even the choice nf 
words. The statistical aspects of ail cosmic ray- 


papers emanating Trout Bartol were always 
examined critically by For bush, and when the 


Fnrbush Imprimatur was accorded a manu- 
script, we knew that we were right. 

It is striking that he never succumbed tu 
the "publish or perish" syndrome. His publi- 
cation list comprises somewhat less than two 
dozen pnjiers over a period of <16 years (a sig- 
nificant n limiter appeared after bis retire- 
ment!. A review paper [Forbush, 1966), cover- 


ing 30 years of work 10 that time, contains 12 
Furbmh references, hut it is an undeniable 


Furbmti references. Rut it is an undeniable 
fact that cvciy single one of Scott Forbtish's 
papers was n landmark result that will remain 
indelibly etched in the annals of science. 
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Valles Caldera 

Research 

Opportunity 


Potential opportunities for research will be 
available after the completion this summer of 
a G5Q-ni, 7.G-cm-diamcier scientific core tak- 
en from the southern ring-fracture zone of 
Valles Caldera, New Mexico. (See Figure I.) 

The Valles Caldera coring effort stems 
from three primary objectives: to study the 
hydrogeochemistry of a subsurface geother- 
mal outflow zone of the caldera near the 
source of convective upflow; to obtain struc- 
tural and stratigraphic information from in- 
tracaldera rock formations under the south- 
ern ring-fracture zone; and to obtain continu- 
ous core (6.25 cm) samples through die 
youngest volcanic unit in Valles Caldera, the 
Banco Donito obsidian (approximately 0.1 to 
0.05 million years). 

The completed corchole will be made avail- 
able for scientific observations for 5 years. 
The coreholc will be spudded on the Banco 
Bonito obsidian flow and penetrate intracal- 
dera rhyolites and tuffs, caldera fill deposits, 
and, possibly, flanking units of pre-caldera 
volcanics and Paleozoic marine rocks. The 
coreholc site lies at the intersection of the cal- 
dera ring fracture/collapse zone and the prc- 
cahlcra Jcnicz fault zone. The top of the hy- 
drothermal outflow plume is thought to lie at 
a depth of 500 m and have a temperature be- 
tween 120° and 15(PC. The source of hydro- 
thermal fluids lies a scant 4 km northeast of 
the coring site, beneath the caldera resurgent 
dome, where hydrothermal fluids as hot as 
300°C have been encountered. 

The coring effort, scheduled to have begun 


If you have a question 
about your AGU book or 
journaf order, 

call 800-424-2468. 


as Eos went to press, is sponsored by the Con- 
tinental Scientific Drilling Program (thermal 


regimes), which seeks to answer fundamental 
scientific questions about magma and hydro- 
thermal systems using corchules and wells. 
The corehole planned for this summer at 
Valles Caldera results from funding of n col- 
laborative proposal between Santlia, Law- 
rence Berkeley, Lawrence Livermore, and 
Los Alamos National laboratories. The col- 
laboration includes other shallow coreholes 
and wells being drilled at Long Valiev Calde- 
ra and the Saltun Sea geothermal field. 

Los Alamos is coordinating activities fot the 
project, but research proposals should be sent 
to appropriate federal and state funding 
agencies. Potential investigators who need 
more information or who wish to be kept in- 
formed of developments should send their 
mailing addresses and telephone numbers to 
Fraser Goff, John Rowley, or Bob Charles at 
Los Alamos National Laboratory, Los Ala- 
mos, NM 87545. 
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COREHOLE SITE 


Fig. I . Location of Valles Caldera (1.1 
m.y.) showing coreholc site in relation to 
ring fracture (heavy dashed line), topo- 
graphic rim, and Jcmez fault zone. Stars 
represent post-caldcra rhyolite vents, 
while dotted pattern represents area of in- 
tense surface hydrothermal alteration. 


NSF Atmospheric 
Science Review 


This tribute mm written by Martin A. Poincr- 
atil 2 . Uartol Research Foundation of the Franklin 
Institute, University of Delaware, Newark, PE 

19716. 


oversight of program management required 
by NSF of individual programs within die di- 
vision; provision of guidance on both short- 
and long-range planning including advice on 
priorities of scientific needs and opportuni- 
ties; and advice on the impact of ATM re- _ 
search support programs on the atmospheric 
sciences community. 

The external activities of AC AS involve two 
efForts. The committee attempts to advocate 
the special needs of die atmospheric sciences 
community and the program of ATM within 
the broad scientific community. The second 
effort is to provide a mechanism for two-way 
communication between NSF and die scien- 
tific community by informing the atmospher- 
ic sciences community about ATM achieve- 
ments and needs and, in turn, transmitting 
the needs of the community to ATM. Cur- 
rent committee members include Stanley A. 
Changnon, Illinois State Water Survey, as 
chairman; Robert A. Houze, University of 
Washington; Michael Kelley, Cornell Univer- 
sity; James F. Kimpel, University of Oklaho- 
ma; Margaret Kivelson. University of Califor- 
nia, Los Angeles; Mukul Kundu, University 
of Maryland; John E. Kutzbach, University of 
Wisconsin; Jennifer Logan, Harvard Univer- 
sity; Volker Mohnen, Slate University of New 
York, Albany; Frederick Sanders, Massachu- 
setts Institute of Technology; Jesse J. Ste- 
phens, Florida State University; and Max 
Suarez, NASA. Goddard Laboratory for At- 
mospheric Sciences. The Advisory Committee 
meets twice yearly, normally in the spring 
and the fall. The most recent review of ATM 
programs occurred on October 26-28, 1983, 
in Washington, D.C. 

The Atmospheric Sciences Division of NSF 
is directed by Eugene W. Bierly, who is assist- 
ed by section heads Richard S. Greenfield 
and Giorgio Tesi. There is a staff of 22 pro- 


rector, either l»y telephone nr by 3 letter, to 
discuss their ideas lielcire preparing a full 
proposal. Much useful advice can be trans- 
mitted 10 the potential ITs through these dis- 
cussions. Advice relating to when and how 10 
submit, content uf ideas, and many other par- 
ticulars that will ease the preparation of pro- 
posals can be achieved by these informal ap- 
proaches. 


This lines item uw contributed by Stanley A. 
Clinugiuui. Illinois State llnfer Survey, Cham- 
paign. III. 


Reduced Journal 
Rates 


The American Institute of Physics (AIP) of- 
fers reduced rates for subscriptions to its 
journals to individual members of affiliated 
societies, including A(>U. The offer is limited 
to otic subscription pci person to each jour- 
nal. 

Kates for 1985 for AGU members are list- 
ed below; 


Non- 
U.S. U.S. 
Member Member 


fessionals. Approximately $40 million dollars 
of the total FY84 budget are directed to 


NCAR and $3.8 to the Upper Atmosphere 
Facilities Program. The other $45.5 million 
went to support grams, most of which went 
to universities or not for profit institutions. 

At the October meceiing of ACS, the com- 
mittee provided intensive review of two pro- 
grams, the Solar Terrestrial program and (he 


Journal of Applied Physics ! 
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Tu take advantage of this oiler, AGU 
members should send subscription cutlers, re- 
mittances, and a statement indicating mem- 


bership status to AIP, 335 East 45th Street, 
New York, NY Hml7.-/I7« 


Meteorology program. Both programs were 
complimented highly for the outstanding 
leadership of their program managers, Den- 
nis S. Peacock of Solar Terrestrial and Ron- 
ald G. Taylor of Meteorology. Their broad 
knowledge of the areas for which they are re- 
sponsible and or related areas of atmospheric 
sciences have brought diverse funds and 
unique solutions to funding of innovative re- 
search. Important to all such programs of 
NSF is good balance between subdisciplines 
in each program. Both program directors di- 
vided the available resources wisely. Encour- 
agement of new research thrusts was particu- 
larly notable in both program efforts. Both 
programs have reflected awareness of trends 


NACOA: Burford 
Steps Down 


in their disciplines and have made appropri- 
ate adjustments, according to ACAS. For ex- 


ale adjustments, according to ACAS. For ex- 
ample. in the Solar Terrestrial program there 
is a clear awareness that plasma physics is 
now a unifying scientific discipline within the 
solar terrestrial community. 

During the October meeting, the commit- 
tee also was briefed on UCAR-NCAR rela- 
tions with presentations by Clifford Muriuo, 
the new president of UCAR, and Wilniot 
Hess, director, NCAR. The role of supercom- 
puters and NSF's evolving position on those 
were reviewed and discussed. 

At the conclusion of the meeting, ACAS 
developed a series of recommendations and a 
resolution for the Atmospheric Sciences Divi- 
sion of NSF. The committee (1) recommend- 
ed ways to ensure awareness of cross cutting 
research issues in the Aeronomy and the So- 
lar Terrestrial programs; (2) asked for fur- 
ther information on how programs of ATM 
and NCAR are planned and integrated; (3) 
stated a need for information about how bud- 
get allocations at NCAR impact the university 
grants budget and the ATM program initia- 
tives; (4) recommended an aggressive ap- 


Amic M. Burford, who had been appoint- 
ed early last month by President Ronald Rea- 
gan to chair the National Advisory Commit- 
tee on Oceans and Atmosphere (NACOA). 
asked the president on Augusi I to wiilidraw 
her appointment, (oho A. Knatiss. of the 
University of Rlmile Island's Graduate Scho 
of Oceanography, will retain his position as 
NACOA chairman. He lias been on the com- 


mittee fur 6 years. . 

President Reagan agreed to her request 11 ^ 
afternoon before Burfmtl was to chair ner 
first meeting. The new NACOA members 
(£os, July 17. I9H4, |i. 442) were sworn in on 


August 2, although the meeting was posj- 
poned until .September 29, n NACOA oh**! 


told Eos. - 

The House nf Representatives and tne x 
ate each passed non-binding resolutions 1 
expressed disapproval over her appomim • 
The House resolution (II. Res. 555) was 
duced 011 July 25 by James Scheuer 
cliairman of a suljcnmmiucc of the nous 


5.1111(1 AliaBI a .llllA.MIliitimv- — — - 

Committee on Science and Technolofffi 
passed (by a vote of SG3 to 51) on J ul Y ' 


uiisseu iuy a vote ui ouo / < . j 

Sen. Edward Kennedy (D-Mass.) , . 

an amendment to the appropriations m 
the Department or Treasury (amendment 
3389 to H.R. 5798) that urged Preside 1 * 
gan to withdraw Burford’s appoint" 3 ®" ‘ 
bill, including the amendment, passea j 1 


by a vote of 74 to 1 9. _ , n . 

In addition, Sen. Ernest F. HollmgM , 


proach by ATM to the new thrust of NSF 
into science education; and (5) expressed con- 
cern over the balance of funding oetween fa- 


in auuuion, aen. c-rncsi • . 

S.C.) introduced a bill (S. 2875) °" J u £ 
that would establish qualifications u 
uals appointed to NACOA and 


cilhics and the educational development of 
graduate students. 

A specific resolution was presented to NSF 
by ACAS enforcing the October 1983 joint 
resolution of the (NCAR) Research Aviation 


The National Science Foundation's (NSF) 
Division of Atmospheric Sciences (ATM) is 
doing extremely well, according to a recently 
completed review of two of its grant pro- 
grams by an outside advisory committee. As a 
major part of NSF's activities in the physical 
sciences, ATM is tesponsible for providing 
more than $89.3 million annually in support 
of principal university research, the National 
Center for Atmospheric Research (NCAR), 
and the Upper Atmosphere Facilities radar 
network. 


and Field Observing Facility Advisory Panels 
calling for reversal of the funding trend for 
the NCAR Atmospheric Technology Division. 
The ACAS noted that at a time of active 
planning for several atmospheric science field 
observing programs, It was unthinkable that 
NCAR responsibility to provide observational 
tools not be met while other NCAR divisions 
are enhanced. 

As noted previously, one of the objectives 
of ACAS is tp inform the scientific communi- 
ty about the status of the Divison of Atmo- 
spheric Sdences.of NSF. An important ele- 
ment of interaction between scientists and the 
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authorize appropriations for fiscal ^) M 
The bill lias been referred to the 
Commerce, Science, and Transport 

Committee, Because Congress hasj 
journed (for the Republican Natio" 81 . ■ 

vention and the Labor Day d'* lr,cl . - r 
od) and will be in session for less t 

m/tntli Wnvpmher dectiona, » ., 


month before the November elecnon*, ^ 
■„,ni'»i u that ti,. hill will nass before me . 


unlikely that the bill will p8M 
Congress ends. —BTR 
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Upcoming 
Hearings 
in Congress 

The following conference committee has 
been tentatively announced for the coining 
weeks by the Senate and House of Represen- 
tatives. For additional information, all offices 
on Capitol Hill may be reached by telephon- 
ing 202-224-3121. For guidelines on contact- 
ing a member or Congress, see AGU's Guide to 
Legislative Information and Contacts {Eos, April 
17, 1984, p. 159). 

TBA: Conference on the Export Admin- 
■tralion Act reauthorization (S. 979), includ- 
ing information flow and the impact on sci- 
ence (Eos, June 26, 1984, p. 412). The bill 
was introduced by John Heinz (R-Pa.). Time 
and room to be announced (note: conference 
scheduled for July 31 was canceled). 
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Dover. Longitudinal triangular ripple 
(LTR) and otner sedimentary bedforms 
are visible in this photograph taken at a 
depth of 4800 m at the HEBBLE (High 
Energy Benthic Boundary Layer experi- 
ment) site. Of (he many commonly ob- 
served bedforms, the LTR represents one 
°* ihe most intriguing, since these ripples 
are aligned with the mean flow unlike 
j>each ripples, which are aligned norma) to 
tne water motion. One of these LTR's was 
onuttously sampled in a box core, from 
which it was learned through radioanalysis 
n * 1 “l e sampled ripple was quite young 
and of deposition I nature. The LTR's ap- 
ct 8r k° k* B uite ubiquitous in the high en- 
gy benthic environments and are evi- 
ence of atreamwiae vortidty (helical mo- 
mna). 'Hie quantitative aapecta of their 
generation are not fully understood. This 
Photograph was taken from a camera 
n “ nle “ 0n a tripod carrying a suite of 
R ? ea ? ur “ l 8 instruments, including the 
?«Uhic Acoustic Stress Sensor, the Laser 
pp!er Velodmeter and the Acoustic 
rt ac £. all ? r System. Note a string tied to 



Man, A 

Geomorphological 
Agent: An Introduction 
to Anthropogic 
Geomorphology 

Dov Nir, D. Reidel. Hingham, Mass., 165 pp.. 
year published, $45.50. 

Reviewed by C. Richard Whiuecar 

Many human activities alter surrounding 
land forms. In Man, A Geomorphological Agent,, 
Dov Nir systematically evaluates the role of 
people as an integral portion of the total geo- 
morphological system. His expressed purpose 
is to develop the theme of “anthropic oco- 
morphology" and to elucidate its position in 
the broader field of cultural geography. In 
this task Nir is generally successful, but the 
overall usefulness of the resulting book is lim- 
ited. 

Topics selected for discussion cover u large 
spectrum. The geotnorphology of agricul- 
ture, pasturing, mining, transportation, ami 
settlement plus die interactions of people 
with forests, rivers, and shorelines arc each 
covered in sep: irate chapters. Nir uses an in- 
troduction to explain the history of anthropic 
geomorphology and concludes with a discus- 


sion about conceptual models ami methods of 
research. A two-page appendix describes the 
geomorphic effects of wai fare. 

Any single volume which thoroughly dis- 
cussed ihe processes by which people change 
the landscape would be very large. Instead of 
producing such a ionic, the author uses a rel- 
atively short book to provide a synopsis of re- 
search related to anthropic geomurphulogy. 
The examples cited come from throughout 
the English-speaking world, draw ujkiu geo- 
logic, geographic, archcologic, and engineer- 
ing analyses, and are well organized and inte- 
grated into a coherent exposition. Through- 
out the book, however, the amount of 
discussion given 10 any single topic is very 
brief, ranging from three sentences to two 
pages. In that space the author focuses upon 
the effects of human activities rather than 
upon the causative processes. Remedial and 
prevemativc actions are mentioned for many 
situations. 

From my perspective as a geotnorphologisi, 
the amhoris main contribution is his tliought- 
ful at tempi to generate a quantitative esti- 
mate of the degree to which human activity 
may affect surficial processes. Using the per- 
cent urban population as a measure or possi- 
ble human disturbance of the land and 1 he il- 
literacy rate to indicate the lack of environ- 
mental awareness. Nit calculates an index id 
potential am h topic geo morphology for 37 
countries. 


The text is not one, however, that I would 
advise using as a class text without large 
numbers of supplementary readings. Because 
a great many topics are covered in the book, 
the selection of papers cited is usually curso- 
ry. Furthermore, the lack or emphasis upon 
geomorphic processes and the omission of 
certain well-known topics also lessens the 
book's usefulness. Fur example, discussions of 
the role of ground water sapping in the for- 
mation of gullies, the problems or deflation 
on regraded shoulders of roadways in semi- 
arid lands, and the degradation of perma- 
frost due to deforestation, set dements, and 
agriculture are not included. 

Although the type is printed clearly, many 
of the illustrations arc poorly reproduced. 
Most of the line drawings are l»r rowed, and 
many were not copied well. Several of the 
original photographs arc only marginally ad- 
equate because they are Luo dark, too grainy, 
or poorly composed. The cost of the Iwok 
seems high in relation 10 its size. 

In brief, geography and geology teachers 
probably will find only limited use for this 
text, even in advanced classes. GcoimirphcUi- 
gists developing research topics outside of 
their primary field should check this I rook for 
interesting references and examples. 

G. Rkhtvil IF hilitrar it with the Department if 
Geological Sciences, Old Dtnninivn L r u ireivly, 
Norfolk. V A 23 5011. 



RATES PER LINE 

Posifiont Available, Sendees, Supplies, Courtis, 
and Announcements: lint in''Tlinn Sa."U. <kI- 
diiiimal imt-rimm $4.25. 

Positions Wanted: fust irueitRHi S'.’.nn, aildiiinn- 

.il iiiH.Tlu>ti> 51.50 

Student Opportunities: hrst insertion I nr. ,id<ii- 
noti.il inH'tliuiis $“.< 1 ( 1 . 

1 'ltm- ate mi rli», •mjii« nr Liuiiiiijisiiuii nn 
classific'l .tils Am ivm- sivlr that is imi (nihlisli- 
ci's slnm.1- is di. nitnl .11 gi-nt-i.il .idu-i'isniK 
tales. Am h |nlblisll«ll hci'kb "M l iinU. Alls 
niu>i Ir rwenvri in uiiihik In M>>nrlat. I week 
poor to tin- date .4 pidilu.au. -n. 

Replies |n Jils with lux numbers should be 
addressed to Box American ( ieupln sical 
Union, .WlO Flxtid.i Am-ii.k V \V U'.idnn^. 
ton. IH. •Jin my. 

For mure inioi maiimi. call 202-462-6903 or 
loll free 800-424-2488. 


POSITIONS AVAILABLE 

Geochemist. The University of California, Davis, 
Depairment of Geology, has an opening for a one 
year temporary faculty position for Fall 1984. Spe- 
cific fields arc open; however specialization in iso- 
tope and economic geochemistry arc desirable. The 
Department has strong programs in paleobiology, 
pafeoceanography, petrology, geophysics, and crust 
3iid ntanilc evolution- A Pn.D. is required. Respon- 
sibilities include graduate and undergraduate teach- 
ing and research in geochemistry- 

Applicants should submit vita, statement or re- 
search and teaching interests, and the names of 
three references as soon os possible, as the position 
Is for the Fall, 1984 quarter. 

We anticipate (hat this position will be opened on 
a permanent, tenure track basis during the next ac- 
aoemic year. A successful candidate Tor this tempo- 
rary position can apply for the tenure (rack posi- 
tion. inquiries and applications should be sent to 
Chair, Search Committee, Department of Geology, 
University of California, Davis, Davis, California 
95616. 

The Universily of California is an equal opportu- 
nliy/affirmBtive action employer. 

Geologists-Geopbyalelsts/lnsHiute for Geophysics, 
The University ot Texas at Austin. The Insuiuie 
for Geophysics at the University or Texas at Austin 
has openings for research staff, particular y In the 
areas of theoretical seismology and sea-going ma- 
rine aeology/geophysics. The institute is located in 
Austin ana operates closdy with the Department of 


Appointment In Research on Climatology and Air- 
Sea Interactions. Ajuim ap|ximimcni is Hv.iilablc 
at the Jcl Propuhiiin Laburatarv 1 ) 1*1.) anil Sirip|i< 
Institution nf Oceanography (SlO’j fot rese.iK.lt un 
climatology and air-sea interned. »l». At SIO the ap- 
pointment will lie as adjunct professor, the lose! il>- 
iicnding upon i|iialili(,iii.>in ami experience. AT 
Jl'I.. the ap|x.iminenl will he In the reseat 1 It stall 
with comparable rank Ilic appointee will hav.- te- 
spnmibiliiirs at Ixitlt instil un. ms. mclu.liiiu lent lung 
and 'iiuerc icing graduate stiidcfus.il MO. Appli- 
cants should have d stiotig background at the l'h.l>. 
level m a relevant field. Mich as applied nut hemat- 
ics. pin sic v chemistry, inc-ieonilugv. nr phisk.d 
ix can. .graphs'. The su/cesslul applicant will base 
excellent rcsealilt poii ini.il, the nbihn to inter, id 
dlcct ivcli with JIM. and S|(» scien lists, and the abili- 
ty to advise )PI‘. .uni NASA m.uM)'ciiit-iii on pro- 
grams in tliis area. ( -nnipcnsaijou u negotiable In- 
quiries may he made of cither uf die following: Dr. 
SIT I’I. iliiip . l> 1 I’lopnl • •«> I ,s1>u mm. 

• 1 X 1 Hi « 1.1k 1 .tow- |iiivi>. P. 1 vii let in. I. A '.l| In- 1 tick-- 

plume: X|x-;ij-l-'J I:Wt: ui I’n .lessor R.t-.J . 

villc. Scripps Insiiiution ol Oceanography. A-flL'4. 
Univcrsiti of Calilurnia. San Dicgu. La [nll.t. CA 
92093. 

EOUAL OPIDRTUNITV/AFFIRMATIVF. AC- 
TION EMPLOYERS 


Project Assoclale/Spedalisti Electron Micro-Probe 
Lam Universily of wisconsin-Midiion. Strong 
analytical background in quantitative EMP analysts 


and familiarity with computers ft required. The Lab 
has a 9-specwomeier ARL SEMQ and a JEOLCO 
50-A SEM. Duties will include instrument mainte- 
nance, lru (ruction of students, development of pro- 
cedures and analysis. Research will be encouraged- 
A MS or PhD is required In Earth Science, Chemis- 
try. Physics or Engineering. Minimum salary will be 
$18,009/12 months with an MS. Send letter of appli- 
cation, transcripts, resume, and names and address- 
es of three references by September 15 to Dr. John 
W. Valley, Department of Ceology & Geophysics, 
Weeks Hall, university or Wisconsin, Madison, WI 
6S706. 

An equal opportunity employer. 

University of Taxu at Austin. The Department 
of Geological Sciences invites applications Tor a per- 
son to leach deposit ional systems and petroleum ge- 
ology at the undergraduate and graduate levels and 
to conduct a rigorous research program, including 
the supervision of graduate students, in the area of 
the person's IntcresL The person must be willing to 
teacn the above subjects to non-majors on occcasion. 
The position requires the Ph.D. and is open to both 
tenure-seeking junior persons and senior-level per- 
sons. Availability by January 1985 Is desirable. Ap- 


plicants vl wit lit mi'll ui w dctiMk-il TcMtntc. ii.um.-s 
anil addresses of live rel cremes, atul a si. it cine in of 
Leailiing and research inteicMs hv Novciul.ci I. 

108-1 10 ]ir. tai le I-'. McBride. IH-p.iiiiiieiii ot ( U-u- 
luiucul.Scictu.es, L’uiveriuv u( Texas, Austin, Texas 
7Hil2. New Pli.D.-finlileis shun hi alt" snhinit a 
1 ■ 1 in ol their dissertation al.siraci. 

The Uinversilv is an equal >.|>|>oi(iiiti(i',illirin.i- 
lire- action cuipkixct. 

Stanford Univeraity/Plaama Physics. EM Waves, 
Space Pltyylca. We jtc seeking .1 senior prison 
-who li.vt vie monst rated scivutilie. tnatugeiul. and 
Icailci slii). qualifications in one 01 more nl tin 1 bil- 
lowing disciplines: Space Plasma llnsus. ekxtr.i- 
niagnrlic waves, and sol.ir-iercestn.il pin mis. We ex- 
pect the Mtivessfiil candidate to lilts v vsi.ildiMtcd an 
cjiiuianiling rejpiit.itii.ii ilouirneu table through pro- 
fessional writings or other evidence of persnu.il 
technical creariviir. letters of reference from tnog- 
lured re war ell kaileis tu the di^ipluivs luviaKivt 
above. an> Lor awards and oiliei lecoguilimi liom 
appropriate professional vxietirt 
It is expected that this individual will develop a 
research program itt one of the disciplines gi. eti 
above working in coordination with ongoing pro- 
grams within the .STAR Lalicruturi ana, [.ossil.lv, 
with other actiiitiej within (Ik- Sum ford tenter I nr 
Space Science and Astrophysics. It is expected that 
inis individual will have a si rung background in ex- 
perimental techniques, cither in the lal-o niton or in 
the held, including the environment of s]kkc: ex- 
perimental activities in cither laboratory or spacr 
plasma physics would be regarded as good qualifica- 
tions. However, close association with theoretical de- 
velopments in plasma phy sirs and/or elect runuignet- 
ic theory will clearly be desired. ]| is also expected 
that the individual will have a demons! rated capabil- 
ity for securing federal or other research grant sup- 

E on, or he deemed by the selection committee of 
ring capable of securing such funds. 

It is anticipated that the person chosen will devote 
the major pan of his or her time to research activi- 
ties. However, there is an opportunity Tor participa- 
tion in academic responsibilities of Electrical Engi- 
neering Department, Including, when time permits, 
leaching graduate and undergraduate classes, serv- 
ing on various comixutiees of the department, 

School or Engineering, and the University, it is ex- 
pected that the person chosen will participate active- 
ly in the training of graduate students. 

The Chairman of the selection committee for this 
position is Professor Robert A. HeiliuelL Professor 
of Electrical Engineering. Space, Telecommunica- 
tions, and Radiosriencc Laboratory, Stanford Uni- 
versity, Stanford, CA 94305. Other members of the 
selection committee include Professor P.M. Banks, 
Professor R.N. BraccwcU, Professor L.R.O. Storey, 
and Professor L. Tyler. 


2 m ‘ K - The photograph was taken from 
above bottom looking 30* from verU- 
. using a 32 mm lens (tn water). (PKolo- 
““russy of Y. C. AgrawM, F. R, 

' anc * A. j. Williams III, Woods Hole 
Monographic Institution, Woods Hole, 


OUl Oliu K.uni'-K S' — ir-111 

and marine geoTogy/geophysia. Research facilities 
Include a 169-foot slop equipped wnh nUnuntl 
and high resolution seismk rtflwllon ,and OBS seis- 
mic refraction capabilities A VAX 1 1/780 computer 
with DISCO software is available for data process- 

applicants should hold a rh.D- In geology, geo- 
physics or other appropriate field and hare demon- 
strated creativity in research. Senior and mid-careei 
researchers as well as recent Ph.D.'s are encourages 
to apply. Applications should be received by Sep- 
tember 18, 1984. The salary is dependent upon 
qualifications. Please forward applications, cumcu- 
fum vitae, names or at least three 
other supporting materials to: Dr A.E. Maxwell, Di- 
rector. InmuieTor ^rophysiej. The Um^re of 
Texas at Austin , P-O. Box 7456, Austin, TX 78712, 

The University of Texas Is an equal opportunity/ 
affirmative action employer. 

{hr Univmiiv of Mississippi, has a tenure track po- 
sition 


PhD in either Geological or Civil Engine ^ 
experience and PE registration preferred. Uus.n 
date: November 1, 104. Send a f£u™andthe 
_ , addresses and phone numbers pf three ref 
rrences 10 : Professor G. Brunton. Chnirmaii, Ue- 


Scripps Institution of Oceanography 

Postdoctoral in 
Physical Oceanography 

Scripps Institution of Oceanography Invites applications for a Postdoctoral . 
position in Physical Oceanography to participate in theoretical and observa- 
tional studies of the general circulation of the North Pacific Ocean. Ph.D. 
in physical or mathematical sciences, with a strong graduate, level back- 
ground in Fluid Dynamics, is required. Salary is commensurate with experi- 
ence, with a minimum of $22,600 per annum. Position start date from Oc- 
tober 1, 1984. 

Please send resume and three letters of reference to Professor Pearn P. 
NUler, Scripps Institution of Oceanography. A -030, La lolld, CA 92093 by 
September 1, 1984. 

Tbt University sf California, San Diego is an Equal GpportunilylAff matin Aetna Em- 
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ScimialogiBt/Departmeni of Geolon/Unlmiily of 
fllinota ■! Urbana-Champalgn. Applications arc 
solicited fur a tenure track jiosiunn at ihe Assistant 
Prof error level in the general area of seismic imag- 
ery. The position is exacted to be filled by Kail. 

I (JH5- Salary u commensurate with experience; an 
earned Ph.ll. is rci|uircd. A creative individual is 
sought who will develop a research program that 
can complement our existing programs in gc dy- 
namics, earthquake seismology. ccmctinnics. and 
rockyniiner.d physics. Specialists from subicMs ill; 
eluding reilcciinii/reiraciHin scisnwfogy. cxploniifon 
seismology, marine ur continental seismic profiling, 
and seismic liiiHogranhy are ciKiiuragcd to apply. 
An excellent research environment and mitsi.imliug 
facilities are available both in the Department of tic- 
ukigy and the University. OmKiiinimy exists to in- 
teract with the Illinois Stale Geological Survey on 
campus. *llie successful latididaic is expected m 
parlKipate in all us|iectsol' teaching and advising at 
the graduate and undergraduate levels. Fur equal 
consideration, inicrcsittfLiidividiialsslioiiM send 
curriculum vitae, list of publications, statements of 
research interests and names ol three or more ref- 
erences by December 15, lyfi-l ro: 

ITofessor Albert T. Hsui 

ncpartmcnt of Geology 

Umtrersity of Illinois at Urbana-Ghanipaign 

1301 W. Green Street 

Urbana, Illinois 51801 

Telephone: ‘J 1 7-333-7732 or 333-3542 

University of lllinuii is an equal apporiuniiy/jflir 
malive actiun employer. 

Ecologist i Department of Commerce, National 
Oceanic and Atmospheric Adminlslmtlon 
(NOAA). The National Sea Gram College Pro- 
gram (NSGCPf, Other of Oceanic and Atmospheric 
Research, NOAA. announces a nicanty for the |»si- 
lion of Ecologist, GM-lOH— 13/1-1. Rockville, Mary- 
land. Vacancy? clous September 1984. Incumbent 
will direct Office of Sea Grant program in environ- 
mental studies ui id serves as an advisur and cunsiil- 
lant with NSCSCP. Within the are.t nfciivirounienul 
studies, maintain* eugniijnee of Sen Grant cflhns 
nationwide. Directs and develops programs con- 
cerned with cnviruiiniciii.il studies focused cm ma- 
rine resource development and marine environmen- 
tal quality nriiblriiu. Parlui]).ltcs in planning Sea 
Grant Budgets. Maintains rc-spo mil alii y tlinmuh 
whole cyrfc of grant applications; reviews, evaluates 
and ictnuiniencls iitiiUnegoiiates gram*; cuiuliiiis 
on-site review of institutional pi ujjnims. Persons In- 
terested in ap] dying MUST rcfiucsi a copy of the 
vacancy aumninceniciil by writing to NuAA. fiOOl 
Executive Uinitcvanl, Rockville. Mil 20852. atm: R. 
Williams. RAS/UC21, or calling 301-443-8425. Ap- 
plications should he submitter! an Standard form 
171. 

Department or Commerce is an equal opportunity 
employer. 

University of Texas at Aualin. The Department 
of Gcal opt al Sciences seeks to Till tenure track posi- 
i Lons cITeciivc fall 1935 in one nr more of the Eoi- 
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petted tn teach Luih undergraduate and graduate 
courses atld tn conduct a vigorous research pro- 

£ am. including the siijki vision or graduate stu- 
nts, in the area of Ins or her speciality. The posi- 
tions require the I'h.D. degree. Applicants should 
submit a detailed resume, names and addresses of 
live references, a statement uf teaching and re- 
search in crests, and a couy of their dissertation ab- 
stract by December 1 , 1984 to: Dr. WilKunt l.. Fish- 
er. Department uf Geological Sciences, the Universi- 
ty of Texas at Austin, Amt in, Texas 787l3-7yiW. 

’ Ihe University is an equal '>]i|Kmumly/.i(Tirma- 
dvc actiun employer. 


Request for Preproposals. The US. Envinmnicn- 
tal Protection Agency’s Corvallis frvironm™ial Re- 
search laboratory is seeking PRLPRUPOSALS for 
research on the efTecis ot acidic deposition on the 
chemistry of surface waters. The purpose of the re- 
search will he to improve uur understanding of the 
mechanisms of surface water acidification Mih the 
ii I ii mate goal of predicting such effects of acid it »c- 
position on regional and national icales. Spenlic ar- 
cas of research to he addressed are: (I) reicnuon of 
sulfate within soils: (2) flux of base cations from 
soils: (3) hydrologic response or watersheds; and (V) 
dcvelopniciit/apnlicjuon of watershed-scale models 
for prediction «I future efTecis. Written request* for 
informatiun on prcproposal submission are in he re- 
ceived not later than September 14, 1:184. and are 
to be forwarded to: Ur. Raymond G. Wtlhour. 
Chief, Air Pollution Effects Branch. U.S. Environ- 
mental Protection Agency. 200 SAV. 35lh Street. 
Corvallis. Oregon 97333. Please specify research 
area of interest. 

Processing Specialist. Processing Specialist need- 
ed lu analyte and rcsulve geophysical-geological 
problenu as assigned by clients. Make progress and 
interim evaluation reports. Identify pertinent Tacts 
concerning a data set. Present solution in writing 
and/or orally as required. Analyze data and design 
procedure for solution. Use seismic application soft- 
ware to process and display data. Specify and/or 
write additional application software and integrate 
software Into existing system. Document and train 
others to use software. Requires a Master of Science 
degree in Geology /Geophysics mid one year experi- 
ence in job offered or one year directly related geo- 
physical experience. Course work must include 
strong background in physics and iiuihcmaiics. 

Must also have courses in partial differentials, Fou- 
rier Analysis and linear algebra. Must have knowl- 
edge of fortran computer language and VAX and 
Prime 550 computers. Must have experience or 
knowledge in 3D Seismic Data. 40 hour work week. 
$2,300.00 per month. Apply at Texas Employment 
Commission, Dallas, Texas. or send resume to the 
Texas Employ nicnt Commission, TEC Building, 
Austin. TX 78778. Job order #30150812. 

Ad paid by an Equal Employment Opportunity 
Employer. 

Hydro gcoI orii t/Texai A&M University. The De- 
partment ofGcnlogy and Center for Engineering 
Geosciences have a tenure track opening, preferably 
assistant professor level, for which the first search 
will be for a creative individual working in applied 
geological hydrology. 

The successful applicant will he expected to devel- 
op teaching and research recognition at a national 
level. The position is available beginning September 
1, 1984 ana will be held open until filled. Appli- 
cants should submit a tiia Including names of refer- 
ences to M.C. Gilben. Department of Geology, Tex- 
as A&M University, College Station, TX 77843. 

Texas A&M University is an affirmative action/ 
equal opportunity employer. 

Oceanographer at Stony Brook. We anticipate a 
tenure track position at Assistant Professor level for 
physical oceanographer, coastal geologist, or coastal 
engineer. Interest m coastal ocean dynamics, waves, 
or shore processes preferred. Position carries full 
support for the made tide year and could be avail- 
able as early as January 1985. Candidates should 
send a resume and the names of three individuals 
from whom letters of reference may be obtained to: 
Dr. Robert E. Wilson. Marine Sciences Research 
Center, 5UNY Stony Brook, Stony Brook, NY 
11794-5000. Closing date 15 October 198-1. 

SUNY.Sioii) Brook is an affirmative acliun/«|iiu] 
opportunity educator and employer. AK# 170 


Faculty Positions In Geophysical Sciences/! he 
University of Chicago. The Department of the 
Geophysical Sciences invites applications 'ur posi- 
tions at all levels across the enure range of cartli 
and planetary sciences, including meienrolugv amt 

oceanography. Panicubr .mention will be give 

applications in intei disci plinary areas with pniqtfi is 
of major advances in observation, theory and appli- 
cation. Please send resume and reprints to Joseph 
V. Smith, Chairman. Appointments ; Cwnmiunj. 
5734 Souih Ellis Avenue. Chicago. Illinois W1M7, 
USA. Applications will be tunsidered rapidly 
throughout die year. 

The University of Chicago is an equal oppnnum- 
ty/afTirrn.uivc action employer. 

POSITIONS WANTED 

Exploration Geologist. Specializing in resource 
exploration and development (mineral, pen olcunt, 
and groundwaicr-also mining and petroleum engi- 
neering). Johns Hopkins PhD with extensive practi- 
cal experience in ihe Midtile East and elsewhere. 
Multilingual (fluent in Persian and Turkish). Reply 
to Box 025. American Geophysical Union, 2900 
Florida Avenue. N.W., Washington, D.C. 20009. 


SERVICES. SUPPLIES. COURSES. 
AND ANNOUNCEMENTS 


ADVANCES IN REMOTE 
SENSING RETRIEVAL 
METHODS 

Ociobcr-November 1984 Interactive 
Workshop on Advances in Remote Sensing 
Retrieval Methods, Williamsburg, VA, 

October 30-November 2. Sponsored by Office 
of Naval Research, NASA Headquarters, and 
Air Force Office of Scientific Research; 
organized by Inslilule for Atmospheric Optics 
and Remote Sensing. Extended date for 
abstracts, August IS, 1984. 

The main objectives of the workshop are to 
bring together researchers in the various related 
fields of remote sensing to discuss Ihe present 
state of knowledge of retrieval methods in 
seven broad areas, namely: 

Area I . Remote Sensing by Tomographic 
Techniques 

Area 2. Remole Sensing by Geometric 
Methods 

Area 3. Retrieval Methodologies 

Area 4. Multidimensional Methods 

Area S. Artificial Intelligence Methods, Pat- 
tern Recognition, and Classification 

Area 6. iniercomparisons of Inversion 
Methods 

Area 7. Data Compaction and Management 
Techniques 

inquiries/ Abstracts to: Dr. A. Oeepak, 
IFAORS, P.O. Box P, Hampton, VA 23666, 
Telephone: 804/865-0811. 
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Bacon-Bercey 
Award to Dignon 

Nancy E. Dignon, a 
graduate student at 
Florida Slate University 
in Tallahassee, is the re- 
cipient or the 1984 June 
Bacon-Bercey Scholar- 
ship for Women in At- 
mospheric Sciences. The 
scholarship, adminis- 
tered by AGU, is pro- 
vided through a gilt 
from the noted meteorologist June Bacon- 
Bercey. 

Dignon's interest in meteorology developed 
during her undergraduate studies at the State 
University of New York at Oneonta. While 
working there on Iter bachelor of science de- 
gree in meteorology, which she completed in 
May 1983. she developed a strong interest in 
severe storms and hurricanes. During the 
past year at Florida Slate, she has taken 
courses in tropical meteorology, mesoscnle 
meteorology, numerical weather prediction, 
and atmospheric circulations. She hopes to 
work for a government research group fol- 
lowing completion of a master's degree and 
possibly a 1’li.D. She is currently working un- 
der the guidance of T. N. Krisliuuniurti on 
research involving detailed diagnoses uf past 
hurricanes. 

While not engaged in iter research, Dig- 
noii, a native of Com mack. N.Y., enjoys ten- 
nis ami skiing. 

Dignon is the seventh recipient of the Bn- 
con-llcrcey Scholarship. Offered to Hrsi-ycar 
graduate students, to undergraduates who 
tin vc been accepted to graduate programs, 
and in students beginning a II. A. program af- 
ter receiving an A. A., the $500 award is given 
to a woman who is smi ting out no a promis- 
ing career in the atmospheric sciences. AGU’s 
Education and Human Resources Committee, 
in consultation with the AGU Atmospheric 
Sciences Section, selects the winner. 

AGU is again offering the scholarship for 
the 1985-198G school year. For application 
forms and for details about eligibility require- 
ments, write or call AGU Member Programs 
Division. 2000 Florida Ave., N.W., Washing- 
ton, DC 20(109 (telephone: 202-462-6903), 
The deadline for applications is May l,. , 

1985 .— BTR ' • . v • , 


Top Sponsors 

in the first 7 months of 1984, 1,440 new 
members have been elected. The lop spon- 
sors, AGU members sponsoring three or 
more new members, are listed below. 


D. B. Slone 
Ronald L. Street 
Rob van der Van 
Ralph R. B. von Frese 
Kenneth E. Windom 
William S. Wise 


Twelve Members 
Robert Smith 

Nine Members 
A. Ivan Johnson 

Eight Members 
L. H. Meredith 
Seven Members 
Soraosh Sorooshian 

Six Members 

A. A. Bakr 
Kazuya Fujita 
John H. Trefry 


* * 

* 

* * 

***** 

Five Members 

William D. Gosnold, Jr. 
Urho A. Uotila 

Four Members 

Robert Geller 
George M. Hornberger 
Pradeep.Talwani 
Shizuo Tsiinogai 


Three Members 

Thomas P. Armstrong 
Bmce A. Boh 
Stephen J. Burges 
Neville L. Carter 
Randall J. Charbencau 
Richard G. Crnig 
David L. Frcyhcrg 
Norman Gillmchier 
D. P. Hajela 
Gilbert N. Hanson 
Stanley R. Hart 
William J. Hinze 
Robert T. Hodgson 
Aron A. Jennings 
George R. Jiracck 
G. R. Keller 
Attila Kilinc . 

David R. Lee 
Maurice W. Major 
Miguel A. Marino. 
Christopher N. K. Maoers 
Steams A. Morse 
Gerald R. North . 

David F. Reid „ 

PeterN, Shlve : 


NOMINATIONS 
FOR AGU FELLOWS 
AND AWARDS 

September 1 5 is Ihe deadline for 
nominations from the membership tor 
AGU Fellows. Special nomination 
forms are available for your use In 
nominating a friend or colleague sb a 
Fellow. 

November 1 |b the deadline for 
nominations for awards tor 1985. 
Nominations are being accepted for 
the William Bowie, Waldo E. Smilh, 
John Adam Fleming, Waller H. Bucher 
and Maurice Ewing Medals and the 
James B. Macelwane Awards. Letters 
of nomination outlining significant 
contributions and curriculum vitae 
may be sent directly to AGU for 
forwarding to the appropriate selection 
committee. 

For Fellows nomination forme, 
Information on criteria for the awards, 
or a list of past recipients call or write: 

Member Programs 
American Geophysical Union 

2000 Florida Avenue. N.W. • 

. Washington, D.C. 20009 
' (Telephone: 462-0903 
flr .toll free: 800/424-2488' ' ' 
j. .. outside. the WaShlnglon D.C. area) 




Call for Papers 
Silicic Domes 

Manuscripts are requested for pos- 
sible inclusion in Geological Socie- 
ty of America Publication on the 
emplacement of silicic domes and 
iava flows. 

Deadline: October 31, 1984. 

For more Information, contact: 

Jonathan Fink 
Geology Department 
Arizona State University 
Tempe, Arizona 85287 
(602) 965-3195. 


^ 8 00 - 424-248 8 J 

AGU's toll-free number Is In operation 
Monday through Friday, 830 AM. to 
5.00 P.M. Use this number to: 

■ Change your mailing 
address 

• Order books and 
Journals 

■ Request membership 
applications 

■ Register for meetings 

■ Request a Publications 
Catalog 

You also may call and request infor- 
mation on: 

• Insurance 

■ Scholarship programs 

• Chapman conferences 
and AGU meetings 

• Price lists for Journals 


The June Bacon- 
Bercey 

Scholarship In 
Atmospheric 
Sciences for Women 
1985—1986 

Expressly for women Intending to 
make a career In the atmospheric 
sciences. This monetary assistance, 
provided through a gift from June 
Bacon-Bercey, a noted meteorology 
will be given to a woman who shows 
academic achievement and proms* 
To qualify, candidates must be one a 
the following: . „ n 

• a first-year graduate student \nan 

advanced degree program In atmo- 
spheric sciences; , 

• an undergraduate In a bached 

degree program In atmospnencac- 
ences who has been accepted 
graduate study; _ 

• a student at a 2-year Institution • 
offering at least six semester I hajs 
atmospheric sciences, who has 
accepted for a bachelor's degree 
program, and who has complex 

of the courses In atmospheric « 
ence offered atthe 2 -yearlnstltunon- 

Awardee selection will be 
the AGU Education and Hgman^ 
sources Committee In con^^ s 

with the AGU Atmospheric Sclent 

Seotlon. 

For application forms . 

American <Mophy*«of c ^ . 

Member Programs DMsion, f 

2000 Florida AvenuaNW 

Washington; p.C, 

(202) 462-6903 

'Application iDieadjln® 

• Mavl. ^ 



Announcements 

Space Simulation 

October 8-11, 1984 ISLh Space Simula- 
tion Conference, Orlando, Fla. Organizers: 
Institute of Environmental Sciences. NASA, 
American Institute of Aeronautics and Astro- 
lautics. and American Society for Testing 
nd Materials. (JSih Space Simulation Con- 
rence Registration, Instil tile of Environ- 
mental Sciences, 940 East Northwest High- 
way, Mount Prospect, IL 60056; tel.: 312- 
255-1561.) 

The conference is subtitled “The Payload- 
Testing for Success." Among the topics to be 
discussed are space simulation testing of the 
earth radiation budget satellite; simulation of 
upper atmosphere oxygen; the repair or the 
Sofar Maximum Mission satellite; and mea- 
surements and techniques. 

Russell T. Hollingsworth of the NASA 
Goddard Space Flight Center is the general 
chairman. Robert P. Parrish, Ir.. of the Mar- 
lin Marietta Corp., is the chairman of the 
technical program. 

Groundwater Meeting 

October 29-31, 1984 Symposium on 
CroundwaLer: The Ltnseen Crisis. Austin, 

Tex. Sponsors: Texas A&M University, Uni- 
versity of Texas at Austin. (Ernest T. Smer- 
don. Center for Research in Water Re- 
sources, The University of Texas at Austin, 
Building 119, 10100 Burnet Road, Austin, 

TX 78758-4497; tel: 512-835-31 12.) 

The symposium will feature five half-day 
sessions addressing the following general 
topics: overview and outlook Tor ground water 
(including a retrospective analysis, groundwa- 
ter status, and legislative initiatives); regional 
aquifers and their unique problems (includ- 
ing the Edwards, Ogallala, and coastal aqui- 
fers as well as interstate and international 
aquifers); policies, laws, and institutions; 
groundwater coiilami nation: monitoring, 
analysis, and control (including quality issues 
associated with mining, toxic wastes, anti 
groundwater clean up); and ground water 
management and conservation (including 
large-scale aquifer management, conjunctive 
use, optimization models, and secondary re- 
covery). 

Antenna Meeting 

November 13-15, 1984 1984 Internation- 
al Symposium on Antennas, ()num£es Inter- 
nationales de Nice stir les Anlenncs— JINA), 
Nice, France. Organizers; France's Centre 
Natonal d'ELudes des Teifcoin inunkaiions 
(CNET) ,and Socigid des Elect riciens, des 
Elect ronicicns et des Kiuliodlccmciens. (Secrtf- 
JanaiJINA '84. CNET-PAB. Centre de la 
Turbie, 06320 Cap tl'Ail. France.) 

Among the topics to be covered are tele- , 
fomniunications antennas; scattering, imag- 
ing, and near field; mkrosLrip and array an- 
tennas; large antenna systems For satellite 
communications applications; and numerical 

desi ana ^* C lcc!mic l lies applied to antenna 

Water and Air 

Jan. 7-1 1, 1985 Intel-national Conference 
n Interactive Information and Processing 
iTj , S * or Meteorology, Oceanography, and 
auc ^* os ^ n 8 e l es » Calif. Sponsor: 

27* Stanle y Doore, Office of the Fetler- 
aiLoordmator, 1 1426 Rockville Pike, Suite 

8704 ^° ckv,lle » MD 20852; tel.: 301-443- 

l S g| e deadline for abstracts is September 1 , 

am > (jP CrS | lre solicited on the following topics, 
ng others: photogrammeiry, cartograph- 
- n j ntJ ^Ppmg technologies; monitoring 
quality control of data, information, and 
X n, s; interactive systems, for centers, fore- 
anH* w *niing offices, television stations, 

. res ™ rc ^ l '» teleconferencing and local 
wnri ? a }!° n 5 1, ant * international data net- 
lc “ lstr| bution and dissemination sys- 
fnr a S ^ lei T s ’ technologies, and applications 
Du,. * ve °P ,n 8 countries; display and com- 
Der-_?\ Slems ' ar chiiecture, and technology; 
nofoi™. j C ° m P uters ant * terminal-based tech- 
annlfo aia ^ ase arc hltecture, interaction, 

Dhv.i , *' ancl availability; logistics and 

and JSSSST* management, training, 

pljjjjj 10 nearb y Facilities are being 

Rock Mechanics 

U.S. Symposium on 

South m ?'. Ra P id Sl Dati Sponsor: 
gy. /pji ^ta^chool of Mines and Technolo- 
Chairman, 26th U.S. 

Min in» Eno| 0ri M «haniqs, Dept. of. ■ 

8 Engineering, South Dakota School of 


5770? a l7 eCl ; nd °^' Ra P id City, SD 
57701-3995; tel: 605-394-2344) 

absl ' acU ‘ 500 -800 words plus 
one or two figures) is October 15, 1984 

Among the topics identified for discussion 

arC r ° Ck maSS char «terizaticn 
(inch dum laboratory testmg, in situ testing, 
structural properties, nnd geological factor- 
heat and fluid flow (including theory and ap- 
plicauons, enhanced oil recovery, in situ proc- 
essing, phase change problems, and hydro- 
traaunng); in situ stress (including methods 
lor determination and application of results 
in design); design of structures in rock mass- 
es (including permanent structures, semiper- 
manent structures for mining, and rock frair- 
mentauon); and modeling of rock mass be- 
havior (including numerical, statistical, and 
physical modeling). 
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I _SAN FRANCISCO -DEG, 1-7 
ASLO WINTER MEETING 

Call for Papers 


Abslt.Kts must be received at AGU hv 5 
P.M.. September 12, 1984. Late alistiacls 
Ml may lie summarily rejected bv piogiatn 
chairman. i2) may iu.it lie puhlislicd in ad- 
vance uf the meeting, and (3), if accepted, 
will be charged a J25 late fee. in addition 
in ihe regular puMkaiiuti i harge. 


The 198*1 Fall Meeting of the American 
Geophysical Union and the American Society 
of Limnology and Oceanography's (ASLO) 
Winter Meeting will be held in San Francisco, 
December 3-7. at the Civic Auditorium. 
Blocks of sleeping rooms are being held at 
the Cathedral Hill, Holiday Inn-Golden Gate- 
way, Holiday Inn-Civic Center, the San Fran- 
ciscan HotcLs and at several Best Western mo- 
lds. Corresponding authors will be sent hous- 
ing and registration forms. In addition, Lhese 
forms will be published in Eoi. 

General Regulations 

• Abstracts may be rejected without consid- 
eration of content if they are not received by 
the deadline date or are not in the proper 
format. Abstracts also may be rejected if they 
conlain material outside the scope of AGU 
activities, if the material has been published 
previously, or presented elsewhere. Only one 
contributed paper by the same first author 
will be considered for presentation) addi- 
tional papers (unless invited) will be rejected 
automatically. 

• Only AGU and ASLO members may sub- 
mit an abstract. The abstract of a non member 
must be accompanied by a membership appli- 
cadon form (with payment) or it must be 
sponsored by an AGU member. 

• There is a publication charge of $40 ($30 
if prepaid) for each abstract. The publication 
charge is $20 when the first author is a stu- 
dent. Both invited and contributed papers 
are subject to the publication charge. Prepay- 
ment of the publication charge can save mon- 
ey. Send a check for $30 ($15 Tor students) 
widi your abstract. The abstract must be re- 
ceived at AGU by September 12 to avoid an 
additional $25 late charge. Abstracts not pre- 
paid will be invoiced prior to the meeting. 
Payments will be accepted at the meeting. 

• AGU will acknowledge receipt of all ab- 
stracts. Noiificaiion..of acceptance and sched- 
uling information will bi mailed to corre- 
sponding authors in late October. 

Abstracts ; . 

The abstract page: is divided into two parts; 
the abstract itself and the submittal informa- 
tion. Follow the instructions for both careful- 
ly. Copy must be of letter quality type. Do not 
exceed the maximum dimensions specified 
for the type of presentation yop are request- 
ing (1 1.8 cm X '18 cm for qral or title; 1 1.8. 
cm x 28 cm for a poster). Abstracts which are 
submitted for poster presentation must be - 


typed on legal size paper, not on two sheets 
of paper. Abstracts that exceed the noted 
size limitations will be trimmed to conform. 

The meeting program will he prepared by 
photographing the abstracts exactly as they 
arc received with a 5tift reduction for the 
printed Eos abstract issue. Use the model ab- 
stract in prepare die final version. Submission 
of an abstract For an AGU meeting is pre- 
sumed to carry with it permission for AGU to 
reproduce the abstract in all editions of Eor 
and in the programs and reports relating to 
the meeting. It is also presumed to permit 
the free copying of those abstracts. Although 
£ai is a copyrighted journal, authors are not 
requested to transfer copyright. Copyright, 
where it exists, will be reserved by the au- 
thors. 


Submittal Information 
(see sample abstract) 

Numbers refer tn the items in the siibiuitlal 
block on the sample abstract. 

I. Title of meeting. 

Identification (only members may sub- 
mit an alutran; this includes invited authors): 
Type ihe identification number of one iiicii!- 
ber author (ID number is the line consisting 
of four letters followed by the six digits; see 
members mailing lal>el mi Em or journals), or 
nun author Is an AGU member, ivjr* the U) 
number ol the member sponsoi (sponsor's 
name must also appear mi the attract at the 
end of tlie nuilior portion). If no ID mmilwr 
is given, a membership application ami dues 
payment must accompany die abstract. F*n 
an application call AGU lull free .it HUII-4 24- 
2488; lurjl 462-6903; ur Telex 7 ll)-822-;i3lnj. 
ASLO memljci s lype ASLO un line 2. 

3. Corresponding address: Give complete 
address and phone number nf author to 
Whom all correspondence (atkiiowlcilgmcm 
and acceptance letters) should lie sent. Abbre- 
viate as imidi us possible. 

4. Sea ion in which abstract is suhmiiierl 
(use the tnlluwiiig letlei abbreviations): A (At- 
mospheric Sciences); G (Geodesy); Gl* (Ge..- 
iliugneiisni ■ ll » l F.ileonugnelism); H (Huliot- 
ogv); O (Ocean .Sciein e«>; I* (H.iiieiolugt i: S 
(Seismology); SA tAc-muoim ): SM (Magneii.- 
sphcric flivsks); SC (Cosmic Ras»; SS (Sol.il 
and InieipLiiiciun I'livsicsj; I il cciniiopln- 
sics); V (Volcanology, Geocliemisiiy, unci IV- 
trology); U (Union); (Mineral Physics) submit 

to al» -re h-. lion .1% .ii„l ni.u- m i n . 

era! phvsks as special session. Use ASLO loi 
American Sucietv of Limiicilugv and Ocean- 
□graph v. 

5. Type ride of special session (if am ) to 
which subniiual is made. 

6. Indicate your preference for a particu- 
lar kind of presentation by one of the follow- 
ing letters: O. oral; P, poster; T, title. Ab- 
stract dimensions for an oral presentation or 
tide only are 1 1.8 cm x 18 cm. Abstract di- 
mensions for a poster paper preference are 

1 1 .8 cm x 28 cm. Abstracts which exceed the 
maximum dimensions specified for the type 
of presentation requested will be trimmed to 
conform. The chairman may assign you to 
one or these types of presentation in order to 
fit Lhe program plan. Program Chairmen 
■ hpve absolute authority to schedule papers 
, for the type of presentation which fits their 
program. IF you wish to withdraw your paper 1 '■ 
; *3ther than present it in a form oilier than 
ispedfied, so indicate, 

7. Percent of material previously present- 
ed or published, and where. 

8. Billing information. 

(a) Complete billing address ir other than 
the corresponding address (item 3 above). 

(i) If purchase order is to be issued, indi- 
cate number upon submittal of abstract. In- 
voices relurned to AGU because of insuffi- 
cient billing information will be assessed an 
additional charge of $10. 

(c) If a student member is the first au- 
thor, the student publication rate is applica- 
ble. Type “student rate applicable." 

(d) If prepaid, enter amount enclosed. 

9. Indicate whether paper is C (contribut- 
ed) or I (invited). If invited, lisL name of in- 
viter. 


Poster Sessions 

Experience from AGU meetings anti from 
other scientific societies has shown that a 
poster presentation, while more demanding 
of the author, can provide a superb opportu- 
nity for comprehensive discussions nf re- - 
search results. Some sections ore organizing 
poster sessions on specific topics, and contrib- 
uted papers on these subjects will automati- 
cally be scheduled as posters. In oilier sec- 
tions it may be necessary to assign papers to 
posier sessions even though their authors re- 
quested oral presentation. 

Presenters of poster pnpers are reminded 
that a poster exhibit requires careful prepara- 
tion. Figures and text should be scrutinized 
in detail, and authors must .be. prepared to 
discuss the contents of their papers In depth. 
Under these condiuons, well-prepared fig- 
ures and concise, logical text are essential. 


TRAVEL GRANTS TO 
IASPEI REGIONAL ASSEMBLY 
HYDERABAD, INDIA 

Daadlino for Applications 
August 31, 1984 

AGU has applied for grant funds to 
assist the travel of individual U.S. 
scientists to the PASPEI Regional 
Assembly to be held In Hyderabad, 
India, October 31 -November 7. 
1984. In antrcfpatlon of receipt of this 
funding, application forms for Indi- 
vidual grants are available from: 

American Geophysical Union 
200Q Florida Avenue, N.W. 
Washington, D.C. 20009 
(Telephone: 462-6903 
or toll free: 800/424-2488 
outside the Washington D.C. area) 


Program Committee 

Meeting Chairman and Union f U) H. Frank 
Eden. NSF 

American Society of Limnology nnd (fcranugrnpht 
(ASLO) Patricia Krctncr, University nf 
SuLiihcm California, Los Angelo 
Atmmfiheric Sciences (At Rex |. Fleming, 
NOAA, Kmkvillc, Maryland 
fiiWm (O Ross Stein, USGS. Menlo Park, 
California 

Geomagnetism and I'alefmagnrlum (Gl 1 ) Mi- 
duel McWilliams, Stanfnrd University 
Hydrology (Hf Dennis Lciicnmak-r. Universi- 
ty of Washiiigtnn, Seattle 
Ocean Sciences ((>) Wolfgang II. Berger. 

Scripps Insiimuoti of Ott-atiogni|ihv 
Planetology tP) Richard J. Terrile, |ei Pro- 
pulsion Laboratory 

Sriunology tS) Seth Stein, Northwestern Uni- 
versity. Evanston. Illinois 
SPli: Acnomoiy i.V.i i (,. Sisjce. Universiis 
of Alaska, f ail hanky 

.S'/'/f: Lomu iio\\ out! Soltn nnd Inlnfil/inittm 
Pkytin (St 7.VS) Leoiuul Bnilaga. NASA 
GSFC, Greeiifieli. Mai viand i Sr. i; Bn«e'l. 
Isiiriiiani, Jet Pro|uilyi<>u Lahoiaioiv (IV) 
SPii; Magntiosphcrie Physics (SM) George K. 

Parks. L r nivci'stiv of U'asfimgion. Se.uile 
Tfftviinpiiyocs til llail-v i'.iismis. M. isy.nl ni- 
sei IS instil me til Tedmology 
Volcanology, fieoehemithy, ancl Petrology 
(Vi Bruce G. Mai sli. Johns Hopkins L'ni- 
versiiv, Balitumre. Maryl.unl 

Special Sessions 

(an asterlak Indicates new special session) 
Union (U) 

Nuclear Waste Disposal 

Sea Level Clianges 

Properties of Geological Materials 

American Society of Limnology and 
Oceanography (ASLO) 

Biochemical Approaches lo Plankton Growth 
Dynamics of Bio-Optica) Interactions 
Influences of Diel Photocycles on Physiology 
and Ecology of Plankton 
Effects of El Nino (including Atmospheric, 
Resource, Evolution) 

Larval Ecology 

Sulfur Cycling in Organic Rich Environments 
Southern Oceans 

Aquatic Nitrogen Cycles: Problems and Per- 
spectives 

Small-Scale Physics and Aquatic Ecology 
•Warm— Core Rings 

Atmospheric Sciences (A) 

Mesoscale Convective Systems nnd the Storm 
Program 

Chemistry or the Global Atmosphere 
Add Deposition Modeling 
Interannual Clim.ne Variability: ENSO and 
die TOGA Program' 

Water on Mars (jointly sponsored with P) 

Geodesy (G) 

Intercoinparison or Geodetic Measurements 
Geodetic Networks and the Observation of 
Premonitory Deformation 
Measurement of SeaHoor Deformation 
Geodetic Instrumentation Development 

Geomagnetism and Paicomagnetim (GP) 

•A Critical Look at Reference APW Paths for 
North America 

•Workshop oq Palconiagnetic Data Analysis 
•Asian Paleo magnetism and Paleogeography 

Hydrology (H) 

History of Hydrology: Earth Sciences Aspects 
Statistical and Hydrological Criteria in the 
Safety of D^ms ; 

Meetings (cant. on p- idS) 
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Meetings (com. from p. 4-!7) 

Palcofiooil liyclrrilugy 
Fluvial Transport of Sediment- Associated 
Contaminants 

Advances in Snowmelt Run Of! Modeling 
F.vapoi tans [lira lion Modeling: It's Verifica- 
tion and Use 

New and Emerging Issues in Water Re- 
sources l^iw, Economies, and Public Policy 
Quantitative Precipitation Forecasting Models 
and Pi need u res Poieiiiinlly Useful to Hy- 
drologic Forecasting 
Microbial Activity in Ground water 
Uncertainty in Water Quality Modeling and 
Management. 

Isotope Technique in Ground Water Tracing 
and Age Dating 

Ocean Sciences (O) 

Marginal Seas and Straits 
Tropical Pacific Ocean Circulation 
Coastal Ocean Dynamics 
Mid- Latitude Larue-Sralc Circulation 
•Scqual and Focal Tropical Atlantic Studies 
Large-Scale Air-Sea Interactions Remote 
Sensing for Climate Research 
Short-Term Climate Variability and Tropital- 
Extrairopfciil 

Interactions in the Pacific Sector 
♦Inirascasonil Climate Variability: Tropical— 
I-lxtralmpicnl 

Air-Sea Interact ions and the COS— Climate 
Problem 

Marginal Ice /one Processes 
Redox Processes in the Murine F.iivirtmmeui 
Early Diagenesis in Marine Sediments 
Exchange Across Sediment- Water Inictfiice 
ClieiiiiciilTi'.iceis in the Oceans 
(iciicr.il Maiinc Clicniiniry 
* Pa lent lie mi st ry - and Pitta k I nnate nf the 
Oceans 

Pla netolugy (P) 

Water and Mats (jointly sponsored with A) 
lo 

Seismology (Si 

Cjlifornij Earthquake aiul Tccumics 
Deep Earth Sinn lure 
N unite and Lsohnioii of the ('.oimnemiul 
Liihosplieie 


Nature and Evolution nf the Oceanic Litho- 
sphere 

The Seismology Secti' hi is considering an ex- 
periment which will illustrate the comple- 
mentary merits of poster sessions in which 
complex data can be presented and studied 
at length, and oral sessions which can 
quickly capture the attention of Urge audi- 
ences on specific points. Authors present- 
ing a paper in the sessions on Nature and 
Evolution of Continental Lithosphere nr 
Nature anti Evolution of the Oceanic Litho- 
sphere will be allowed in present an oral 
paper in the morning and a supplementary 
poster paper in the afternoon with the 
same first author. This format is designed 
for |wpers requiring large displays (c.g. 
maps, seismic sections, images), and should 
provide an attraction as an alternative to a 
series of oral papers with a permutated set 
of authors. 

SPR: Acrommy (SA) 

Lower Thermosphere Oxygen Airglow 
Modeling of the Aurora and Airglow 
Middle Atmosphere Chemistry and Dynamics 
Recent Advances in Airglow Auroral Obser- 
vations 

Thermosphere Dynamics 
Ionosphere Electric Fields 

SPR: Cosmic Rays and Solar and 
Interplanetary Physics (SCISS) 

Cosmic Kuy Mod illation 
SMM (Solar Maximum Mission) Repair and 
Results (oral and poster sessions) 

SPR: Magnetospheric Physics (SM) 

High latitude Lohe Observations 
Polar Cap Observations 
boundary and Boundary Layers 
Magnetic Ncutriil Lines 
Particle Injection and Precipitation 
Wave- Particle I nt erections 
Auroral Double Layers 

Tectnnophydcs (T) 

Memorial Session for John Jamieson: High 
Pressure Geophysics 
Sea mourn (cosponsor ctl by V) 

Frontiers of Tccionuphysics 



Sample Abstract (sea explanation) 

11.8 cm 

NOTE: There are no special forma distributed for 

typing abstracts- You may trace this form in 
nonreproducible ink. Please leave at least 4 cm 
between top edge of paper and abstract title. 
Type abstract as close as possible to left edge 
of paper. 


Instructions on Preparation of Typewritten Copy 

FIRST AUTHOR (School of Oceanography, 

Hydro University, Watertown, MA 02172) 

SECOND AUTHOR and ANY AUTHOR (Both at: USGS, Woods 
Hole, MA 02543) 

(Sponsor: I.C. Alvin) 

Follow these guidelines: ' 

Type title in capital and lower case letters 
except where all capitals are standard; 
underscore entire title. 

Leave one line blank after title. 

Type names of authors in all capital letters, 
with affiliation and address in capital and 
lower case letters. Do not leave blank lines 
between authors. - 

Underscore the name of the author who will 
present paper. 

Type sponsor 1 s name if no author is an AGU or 
ASLO member. ■ 

Leave one blank line after author block. 

Indent paragraphs two spaces. Do not leave 
blank, lines between paragraphs. 

Neatly drawn in symbols# Greek letters or 
other camera reproducible copy is acceptable. 


•Targets for Continental Scientific Drilling 

Volcanology, Geochemistry, and Petrology fV) 

Diagcnsis and Fluid Flow in Porous Reser- 
voirs 

Archaen Tectonics and Geochemistry (co- 
sponored by T) 

Mineral Physics 

If one of the following fields is covered in 
the broadest sense, regardless of the section 
to which your paper is submitted, plepse add 
on your abstract, under number 5 of the sub- 
mittal information, the phrase "For Mineral 
Physics Session.” and one of the following 
fields: (I) physical measurements on miner- 
als, (2) calorimetry, (3) high-pressure miner- 
alogy, (4) defect structure studies, (5) mineral 
and solids equations of state, (6) quantum 
mechanics of solids, (7) spectral mineralogy, 
or (8) electrical measurements on minerals. 

Session Highlights 

American Society of Limnology and 
Oceanography (ASLO) 

Presentations are lo evaluate biochemical 
indices of growth or physiological activity 
(i.e-, rates of cellular processes by isotope 
incorporation, enzyme activities, etc.) in 
(Yeshwatcr and marine bacteria, autotrophs, 
zooplankton, and larval nekton from labora- 
tory or natural populations. “New" approach- 
es from the biochemical literature should ex- 
amine the technique with regard to its appli- 
cation in natural populations. Session 
cochainnan are Ian Morris, Horn Point Envi- 
ronment, and Gary Hitchcock, Nova Univer- 
sity. 

Influences of DIel Photocycles on Physiolo- 
gy and Ecology of Plankton 

This session will include the regulatory role 
of the photocycle on the organismal, popula- 
tion, -and community level. Discussions will in- 
clude frcsjtwater and marine systems, and 
both autotrophic and heterotrophic plankton. 
Tltis session will he chaired by S. W. Chis- 
holm, Massachusetts Institute of Technology. 


1. 1984 Fall Meeting 

2. WJTH0628S4 


ANOT0172658 (Sponsor) 
or ASLO 

3. (a). Corresponding address: 

MH Author 
MS 123 
USGS 

Woods Hole, HA 02543 

(b). Telephone number 
617-548-1234 

4. T (Tectonophyalcs) 

5. Special Session: 

Mineral Physics (physical 
(or none) measurements) 

6. P (Poster), withdraw if 
scheduled as oral 

7. 10% at Ocean Sciences Meeting 

8. (a). Hydro Univ. 

Accounting Dept. 

Admin. Bldg. 

Watertown, MA 02172 

(b) . P.O. #5684739 

(c) . Student rate applicable 

(d) , if prepaid enter amount 

enclosed. (P.O.'s requiring 
invoicing are not eligible 
for discount rate.) 

9. C (Contributed) 


31 st Pacific Northwest 
Regional Meeting 

September 7-8, 1984 

Oregon State University 
Corvallis, Oregon 

Convenors; 

Robert A. Duncan 
and 

Shaul Levi 

Special symposlas on: first Report 
of Alvin Submersible Diving on 
the Juan de Fuca Ridge and 
Continental Margin of Oregon 
and Washington, Volcanism and 
Plate Tectonic Evolution of the 
Pacific Northwest, and Marine 
Geology and Geophysics. 

For program or registration 
Information contact: 

Robert Duncan 
College of Oceanography 
Oregon State University 
Corvallis, Oregon 97331 
Telephone: (503) 754-2296 


Aquatic Nitrogen Cycles 

During the past 20 years, thcie has been an 
explosion of interest and information dealing 
with aquatic nitrogen cycling, but fundamen- 
tal questions unanswered. In ibis session we 
shall attempt to summarize present knowl- 
edge. identify major problem areas in our 
undemanding of aquatic nitrogen transfor- 
mations and budgets, and inquire into prom- 
ising directions for future research. This ses- 
sion will be chaired by Lou Codispoii, Bige- 
low Laboratory for Ocean Sciences. 

Warm-Core Rings: Synthesis 

The Warm One Rings Program has ton- 
ducicd a lmiltidiM iplinary time-series study 
of one ring (M2-N), and made single time 
point observations in lour other rings for 
comparative purposes. This special session 
provides the nppoilimilv to synthesize cur- 
rent informal ion and discuss new insights 
into die structure ami dynamics of these me- 
soscalc eddies and their impact on the sur- 
rounding hydrographic regimes. The session 
chairman is Peter Wicbc, Woods Hole Ocean- 
ographic Institution. 

Small-Scale Physics and Aquatic Ecology 

The interaction of biotic and abiotic |« r, i - 
dcs is governed by hydrodynamic, dimm ■ 
and chemical factors traditionally consulcrw 
in iiltraikm and coagulation theories but not 
in ecological contexts. This symposium | W1 
explore recent work applying similar tlico 
to ecological situations. Tlic session chair 
is George Jackson, Scripps Institution ot 
Oceanography. 

The Columbia River F.stuaryt Biologlcsl and 

Physical Processes 

Results will he presented from a , 

multidisciplinary program which inves W* 
physical, biological, and sedimentation P 
cesses in the Columbia River Estuary- 
emphasis of the session will be on mW * , 


session cocnairmcn «uc rw qj. 

ence Applications, Inc., and Larry 5 
egon Slate University. 

Atmospheric Sciences (A) 

A call for papers in the area of 
ic Electricity and Lightning Research 
been issuecl by die AGU Committee 
mospheric and Space Electricity (LA ■ ^ 
CASE will hold its annual meeting 1 

ning following the electricity sessioni ■ ^ 
CASE meeting is open to 1,0 V P L’/c® 
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Intercomparison of Geodetic Measurements 

The crucial and continuing need tu n-st dif- 
ferent geodetic measurement systems against 
each other will be addressed in this session. 
The relative performance of short-baseline 
tilt, strain, ami dilitation meters at Pimm Fl.it 
Observatory, and the temporal relation be- 
tween gravity, elevation, and strain in Sou th- 
em California, will be aired. In addition, 
high -accuracy relative position ineasuremenis 
can now be performed using ground-based 
receivers and the NAVSTAR satellite Global 
Positioning System (CiPS). The USGS/NGS/ 
DMA intercom parison of single and diial-lrc- 
quency receiver and software systems and 
several radiometers in January' 1 98-1 will he 
presented. The session chairman will he Ran- 
dolph H. Ware at CURES. 

Geodetic Networks and the Observation of 

Premonitory Deformation 

The detection of premonitory deformation 
is vital lo medium- and shot t-term earth- 
quake prediction. This session will focus on 
the design and results or networks emplaced 
to provide more definitive evidence on this 
question. Emphasis wilt be on brief ct ilical re- 
views of (be record Tor past earthquakes, the 
theoretical and laljoratoi y work tltat attempts 
to identify the magnitude and timing nf de- 
formation, and the design aiul inqjlcmciiln- 
tiouof networks that can reliably detect such 
deformation. Contributions are particularly 
encouraged which address the critical ques- 
tion of the spatial character and time constant 
of premonitory fault slip. Session oxluiirtiii-n 
are Allan Liiidlt and William Prescott at 
U.S.G.S., Menlo Park, California. 

Measurement of Seafloor Deformation 

The largest plate boundary and iiurapluie 
deformation events take place undersea, dur- 
ing great underduirsi earthquakes and vol- 
canic seamount eruptions, beyond the- reach 
of conventional geodesy. This session will in- 
clude treatment of both uewlv entetging pos- 
sibilities (GPS iiiicri'croincirv , precision 
acoustic transpondeis. and repeat SKA SAT 
seasurface altimetry) amt existing icrinuquc* 
(pressure transducers, tillmcieis. ami sc-ubot- 
tom imaging) in the context nl documenting 
various styles of seafloor deformation, which 
may occur in immediate oflsh.iie .ucms and in 
the deep sea. The session chairman is Fred 
N. Spies* o[ Scripps Institution nl O>euiiogru- 
phy. 

Geomagnetism and Paleowaguetim ((IP) 

A Critical Look al Reference APW Paths for 

North America 

Anomalous palcomagneiic results I nun 
North America orogeus are now ucummlat- 
at a much faster trace than are new re- 
*ults from die stable interior. Many of flic 
wler data from which the reference APW 
paths are constructed warrant closer scrutiny, 
and new reference data tire needed to aug- 
ment specific time intervals. As expected and 
measured terrauc displacements become in- 


creasingly smaller, ami as the need to delin- 
eate imertrrrane movements becomes more 
important, belief reference paths are a neces- 
sity. Tins session will focus upon (]) identifi- 
cation of gaps i„ APW I’ reliability for the 
Plianero/oic, (2) current effuits by research 
groups to fill these gaps, and (3) the focus nl 
niiii re reference A PtfP studies. A significant 
aiuouni of discussion lime will be scheduled 
for informal comment and presentation. 

Dynamics of Bio-Optical Interactions 

Upper ocean optical variability is influ- 
enced by biological and physical forcing. This 
session will be devoted to observational and 
modeling studies nf these interactions. The 
session chiamwn in Tom Dickey, University 
ol Southern California. 

Aslan Pfdeomagnetiam and Paleogeography 

Workers at many palcomagneiic labora- 
tories in Asia, North America, Europe and 
Australia are conducting paleumagnciic re- 
search aimed at deciphering the displacement 
history of the tectonic- blocks which comprise 
Asia. New data and interpretations arc avail- 
able front the major cratons and from mar- 
ginal (erratics. This session will serve as a fo- 
rum for presentation of new data by ihe vari- 
ous research group, as a vehicle for 
discussion and debate of tectonic interpreta- 
tions. 

SPR: Solar and Interplanetary Physics f.S'.V) 

Solar Maximum Mission Special Sessions 

Session I: This will he comprised of an 
overview of i he SMM repair and science, to- 
gether with invited papers front each experi- 
ment team. The session will draw togcthei 
mission results and hictts on stdar-tcrresui.il 
relations. New results since the re|xiir will be 
introduced. Session 2: A special poster ses- 
sion is being designed as a forum fin the vi- 
sual displays of SMM and related results that 
arc now- becoming available. It will be si licd- 
ulctl in Looidinaiinn with session 1. Papers 
deserving mote extensive discussion and cun- 
tuiniiig especially exciting or complex displays 
ate paiiicuLtrli appropriate. 

Workshop on Paleomognetic Data Analysis 

hath |KiU.-niiiugncik icMMrrit gioiin lias 
dillerem ideas about the anaKsis ami presen- 
tation of [i.ilc-i .magnetic i lata, im hiding tin- 
clinicc of demagnetization strategics, identifi- 
cation and isolation o ( superimposed magne- 
tizations. iejcHit.ni uiieiia. csiini.nui” pale*.- 
magnetic directions and associated enois. 
and Al'W path const iiiclHin. Following the 
successful "wot ksltop” I urinal of last year's 
session "Problem Solving with Rock Magnetic 
Techniques," this session will locus on the 
presentation uf documented examples illus- 
trating the merits of analytical techniques 
used b> diftcrcni groups. Topics for consid- 
eration run from analysis of a single demag- 
netization experiment to flic creation or APW 
paths. Ample time for informal discussion 
and presentation will be scheduled. 
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Particles and Fields— 
Magnetosphere 

vaJtX*** w «m 

nt fflJTIMl huh AT ^tllSIONLESS SHUCKS NEAR 

1 41 -H3*. LM Alamos National Laboratory, 

H. R, Kelloti WSW5, J * T - s «'lng< S. J. Sm, and 

lha ,on and rtoctron distribution 
'“btrlttLi rw * ? s,t 1® lovMich niatur, natnally 
fc 'gb ttsii, '-XJrt^'wgiO'lir fhocU Is eawinod tn 
Mconds) .aSnS'* ri' u ’l distribution ovsiy throu 
Both toL ,1* 9 **■ Trom tba ISEE-I and -Z ipiucnrt. 
,n l uoitnua 0 •'•ttw s trast t”',i stioH slight prahost- 
■Isetron * hock , b-.t othurwlso tha ton and 

ri *P and th!? e /j lfc . ur *! rt,e bbgu^wr In tha nignettc 
to Um lurthar Increase doMistraam. Contrary 

‘fciWIul LV , i"f» t 'on based on eirly laboratory and 
Uw tntnJ “ auberlttcal atiotKi tha bulk of 

u * ilattr*«. M *.W“ oecurs « resistive baiting or 
•ncrau, ** that the ton (literature 

ti of dw electrons. This dtrfer- 

ttva short, . . to the dlstfnctton bahaaen dlspor- 

^ock,, those studied here, and resistive 

Jtudtas, till V t,l05# uhaerved In moat laboratory 
"antly in ?JL ,n<:r * ,M temperature Is piwt(*- 

hwtlag g, P*rpendt cuter direction and la due to 
lotion of distribution j-ether than Lo tha 

^•raui- , * J ,1 Sh-enar4y Hit, The parpwdt.cutar 
greatar ■ rector of 10-20, 

^•rtng, ts. a B *** usual aiswiptlon of adiabatic 
d, euli P uounstraiin to upatraaB ratio of -peraan- 
■etron (Mperatura Is squat to tha cagflOttc 


rtstd ratio, -Z to 2.5. The electron* also sho* 
significant heating In th B parallel direction, with the 
dounstreaa T,. /T. -1 to t.Z. The domstraan electron 
distribution exhibits the character tit 1c flat top teen 
dominant of *gparcr1tlC*l shocks, and than Is 
evidence for the rleld-illgoed atectron beu Identified 
prevtousty within those shocks. As previously report- 
ed, the ooMiitreea Ion and electron total temperatures 
ire nearly equal. These observation* are Interpreted 
ii evidence for the afoul U"eou* operation of savaral 
plasma instabilities, Including the oodlflad two-strau 
Instability, driven by tha cross-field current wllhln 
tha short, and the Ion acoustic Instability, driven tqy 
the field-aligned electron beaa. (Heating, colllslon- 
less shocks, subcrltlcal). 

J. Oeophye. Ree., A, WWI 
5705 Bow Shock Haves 

NUSTIXX HAWING AT OBUQOE PNOPAGATIONi 
LAMINAR SHOCK PRECURSORS 
S. P. Gary (ESS-8, Hall Stop DOS, Los Alans 
National Laboratory, Los Alaaos, NH B75RS) and 

H. H. Mnllott J , 

This paper addresses the collUlonless diaping 
of whfttlars observed ** precursors standing 
upstream of oblique, low Weh number terres- 
trial bow shocks. The linear theory of elec- 
tromagnetic uavei In a homogeneous Vlasov 
plats* with Hau<* HI an dUtrlbutlon functions 
and a magnetic field la considered, Numerical 
solutions of rta full dispersion equation are 
presented for whistler* .propagating at an 
irbltrary angle -llh respect to the magnatlc 
field. Ills damonstrated thu electron 
damping attenuates oblique whistler* and that 
Un pjrafiaUr vhlch diterfilMl ihls dipping Ii 
e . In a well defined rang* of parametpra, 
tifls theory provides damping iMfltM 
tha same order of MgmUudS aa Uwao observed. . 

Thos electron landau damping la a P^uslble 
procass In the dlialpjlloa of upsiream 
whistlers, nonlinear plasm* ' 

nay contribute to precursor deep i»9 an rtw 
discussed, and criteria for distinguishing 
awing these are described. 

J. Gooph/s. Res., A, Paper 4MM6 

miECAL^nWr'oP THE DPABTkEAN V*TE EXCmtlOH 
SIlW. l5u* fWSS 1OTCH1H0 • Of MAH I0M, 

H. Boabtoo (Inaclauca ot Byaea and Wwn mWtiem^ MimW. 

r -S-~ r .gj=:Tj*aa. « 


hydrcnagi.ee ic uavas, which than crap their parent lone, 
<0pe train, phaea epic, bunch Lrs, syrephiua bunched 
lone). ’ 

J. Cucphye. Pea. K, Piper CASIO* 

5705 Dn« Shack waves 

GlRATlInj ions AMD LARGE-AMPL I TUBE , KWD- 
CH00HATIC KHD WAVES UP'TfiEAH Of THE EARfH'S 
Mu SHOCr 

H. r. fh.;a.sen {Los Alisa* National Liberator, 

LOS Aianos, fiM 8J54S), j.f. Gosling, S..J. 

Nino, and C.f. AuSSell 

Episodes of nearly nor, ochrom.it Ic, lo«- 

f requeue* (f ~ q, 03 hi|, hydrCi'ignvttc wave* 
ar- occasional ly obserred upstream of ih<? 

Earth s oo* shock , These oaves have 
previously been associated with supraLhermal 
ions of me "Intermediate- type or 
distribution and have teen attributed to the 
early siag e 0 f disruption of a r<ald-a)tgnad 
Ion bean through the electromagnetic Ion beam 
Instability. Hortver, high Lime- resolution 
(3 see) measurements or 2. dimensional Ion 
distributions during two nearly monochromatic 
wave event* ravoal that the Ion distribution* 
associated with these wavei are In fact 
gyrating ions". Such distributions consist 
of Suprat haemal lorn with parallel and 
perpendicular velocities confined to a fairly 
narrow range of gyrophase angle (“gyrophase- 
bunched*), In one of the two cases, the 
observed frequency of the waves agrees quit* 
well with the Doppler-shifted resonance 
frequency of waves In right-hand resonance 
with (he observed gyrating ions. In the 
second case, the observed frequency is lowar 
than the predicted frequency Oy a factor of 

I. 5-?. (Gyrating Ions, bow shock, upstream 

waves). 

J. Geophye. Ret. , A, 4*80)1 

5710 Interaction! titvnn tolar wind ud ■Atne toepbere 
THE RELATION Of TOE CUSP TfttCtf Lt&TlW tLLCT&OU FLU* 

TO TOE SOU* WIND AND tKTE* FLAN FLAKY MAGNETIC FIELD 
H. CanAldi, c. -I, Hens (The Johna Hopklm Unlvariisy 
Applied PNyelce Laboratory, Laurel, Maryland 10707) 

The temparel variation of tbf preclpl tatliti electron 
flux lo the eueray rente 47 aV io I keV da tec ted le 
lha lew altitude cuap la atudlad aa a (unctlcm of the 
eolar wind patient era and the Interplanetary Mina tic 
field (IMF) B, coaponenl. Ii le round shit tha euap 
electron flux In tonally In tha polar cup tag loo 
dtpenda ninllniarly do tha aolar wind plaasa danalty 
and alio that |i la hlgbez In the negative INF 1 
period than la tha poalllva INF h, parlod, Rolh Iheaa 
facta ara toealattnt «l«h the predict Iona of tha 
axlating eodala of aagnatlc Mold Una oarglng at lha 
oagnatopaaaai hswavar. Iba poialblLlty that paollnaac 
dtffualon procaaaaa piadoalnata cannot ba alinlnaled. 

J. Goophly. Rot, , A, Paper 4AU91Y 

57)6 Napituul I 

lii'bllbTKLAJI PluFLHI 1 1 S UP HACMIlL Fl.Uk IMhSfE, MVLNTS 
II. {• S i bock j„d o. L. Slacaa (Oaparlment of 
Aiooapbiirtc Scloncaa. UnkveralLy of call ferula, Loa 
Angel c, , CA 9'X.Jt) 

kdv cvnaldur ihe dovriviruea vvalutlon ol Lhu tubia of 
field llnei known aa flu, tranafrr ivtnte IkTE'a) loiaod 
by Lha local laid, dayelde, eporjdlc Gorging of 
Bagnitoahrith and mjgnaio aphora o-ignaltc fluid llnee. 
F'l L 1 » hava aagnvilc livid and plaeaa pro ptt ilea distinct 
(rua those uf ihi n, j|hy uneeiyud oagnol^ahval n and 
Laanviosphciu UvlJ linn. Tat Wald advvMkon aiiuuhee 
thoaw oarih-rooird llutiubra and or lent a thro pirallol 
to ihe llcld In the cugnplotall tobei. 

lo| lowing Ja.aidv an | log. magnet osh, at h plaaai 
llwfcl Into the oa,nvluapheie pari ol lha Flk. IhCa 
ll.«» la jodcltvd b. a ial 1 -iloll.ir a.pinalnn of a ploau 
li.lv e viCuuq . Yn>- eai,n.l val'.'. lb pit. ol Ilia Fit 
.cpl let and tlto tu b ..Lio,|.h*r« |u>ri IIUi Will. tioe. 
...m in- 7.- lie, 3-k. d Jut. down tnv till, thr 
dr. Il.td jvillaH vl III, I.L it a. * ..boot )S v L r.dlall, 
oui karJ t,uc th. tall h-anJ-nv. 

kv lua.rvt II. a' -••at mltlpl. cratalngi oi tha ulk 
bounder; obarr.-id b» a pi c w > e 1 1 ara .nkouniere with 
tallwatd n-vliio Mt'i, rtile lot rrpruatloo caplalno 
lully l (iv uuy boundary noroala bahava during oultlplr 
ctoealnga. the praviuualv levurcd Interprotetlon, 
li.lk.U . -SO, *■ J-. •• . .erll v"| lalle the 

Itv.n Kb,«ivi. U. cdal cil'kilAe liwk II. v .lg>. ol Ifcr 
int ceuaia l»< ..bskivtd dawn-due. eavuvtrlne In ihe 
iMcSnti, ol the BegiitiuLell buunliry layer and In Ihr 
pattern ol 'lobe lllllng'. It elao pridwea that 
muWlpla boundary craaaloga ahould ba carlclatad with 
negative INF l f . 

J. Coophva. Baa. , A, Papar dAdt'C) 

37)6 Nagnatlc Tall 

ireVEY or ENERGETIC (E 05 XEV) 10V ANISOTI0FIES IN 
THE Dnp OEOMAONITIC TAIL. 

F.U. Daly (Space Belt oca Papt., EETEC, 2300 AG 
Noordwljk, Hatbar landal , T.R. Sander ion and K.-F. 

Wonaal . 

An analpla of tha direction and naEalluda of the 
eniaotropy of anargatlc lone (E > 33 keV) In the 
planna aheal of tha deep geomagnetic tall baa baao 
undertaken ualng data from Cha anargatlc pare Ida 
eniaotropy apaclrometer oo hoard UEE-3 during (la 
geoeall al anion. An eoaamble of amaplaa, conn I at log 
of ID-aLn avaregee of cha date, hie been choaen ualng 
■alaotiba critarla of Degnattc field direction and 
particle iotenaity, auch chat tba <amp]at are 
predmaleently in tba plaima ehaat or energetic loo 
boundary Layer. Bo dlacincrioe between quiet and 
diaturbtd tloea ii made in thia study. Tall ward and 
earthward Hovi ara neap with nearly equal probability 
out bo a dlataece of 100 R, trom the earth, beyond 
which 111 Ward flow Iwluitl. layout 1*0 1,, 
tel I ward (low ocean lo 931 of the eomplei. The 
average derived loo flow velocity In the cel Ivard 
direction Inereaaeo ocaedlly with dleranco to 
6)0 km a~i ot 2)0 I,. Tha moat canon direction of 
ion aoteocroFJ la 10* duitvard of Cha (UK -I aala. 

The data are beccar ordored above this direct loo than 
aboot tha direst loa of rho ooguatio field vector. 

Thia in explained by tbe praeanca of a trauavlraa 
coopooaot of loo anisotropy In tbe duekvard direction, 
tha avariga valoo of which lo lodepiodeot of the 
strength of the eatlvard/earbhvard flow. It la ergotd 
that thie transverse eniaotropy (a caused by a density 
grad lent In tha plasma sheet of acrfla length 1-3 E,. 
(Bnorgetlc Far Lit Isa, SoMagnotit tell, anlaotroploa, 
danalty gradleota). 

J. Caophya. Ena., A, Fiper 4A8165 


3753 FI aim loitobllitleo 

RIFT-HAVB INSTABILITIES IN A HIGH f HULTISFICIES 
FLASH* 

V. L. Fetal (Department of Ffiyalce, Dal vanity of 
Dar.rer, Denver, 09 B01D8), F, K. Kg, 0. I. Ludlow 
Tha diaper a loo relation for drlft-Alfvdn vxvea in 
tuo-conpoMnt (cold and hot) , high 1 litbomogenooua 
mulciipoaloe plasma containing protons, oxygan and 
sulphur tool le aolvad numerically. Tha magnet lb 
field le assonid to have a gradient la staple a)ab 
geometry cm figuration. Ihe plaema ion cempoaltlan 
ooasltsm of H, Q, S, 80* ini Be Waa. Tbs affect of 
heavy lone and aultlpla charge acatoe (z > I) on the 
grouch ntaa has been numerically eat luted for as- 
sumed Ion coopnltloas. . Tha numerical calculation! 
of growth rate* also have been performed ualng Ion 
oreposltlon ed pi tame yormaatere baled on Voyager 
spacecrafts in the magoacoayhorie of Jupiter aod 
Set urn. 

J. Ueophya. Isa. ■ A, Fapmr 4A0B4I 
3733 Flaeaa juubllWWe 

FLASMA HEATHS) AT COLLI SlDOLfSI SHOOS DUE TO TU 
KINETIC CROSS-FIELD RTHAHIM UST ABILITY 
p. ULoeka (Loa Alamoa Natlamal Ubotetory, Lea Alamos, 
HH 87543), Wilohlko Tanaka, C. 8. Hu, aod K. B. Quoit 
- Battlog it colllaloolese ahocke duo to the ktoa lit 
efoss-flald at reaming ioaublllly, Milch le the Finite 
bote (ratio. of plasma to asgootie progeure) i« tension of 
tha modified tvs atraarn tofteblUty, la obldtmd. 
dieting retao are derived from queallloeer lhaory and 
coopered with raiukta free particle alaakatlena to ehow' 
shat alee tran belting relative to loa hutlog mod 
hut lag parallel to the oa goalie field relative 10 
. porpimdleelar busing for bath tbe electron! and lone 
lureaaa with beta. Tha plMletlana suggest that ' 
alaetroa dyeenlce determine the setuMtlem level of tbe 
. ioatabflity, which la maolfastad by lha fonetlea of a 
flattop a loa l rev dlatrlbutloo parallel to tha magnetic' 
field. Aa a reanlt, both the aeturatlbn lewis of the 
fluctuation! ud cho hutlog rates doaraeao sharply with 
bolo. Application of there results to plasma heating., 
la Simula tlooe of ahocha ud tha lira*! bow abort orb 
je scribed. (PLeeue loauUIUUSi bow abock). 


j. Qeophye. Fas., A, 4A8I12 
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ACaLERAJICW OF L1THIUH TEST |0HS H THE qi'IET TIXE 
aOHACJETIC TAIL 

Sandra C. Chepaeu end 3. W. H. Cowlmy IBlmcVtmCt 
Lahore CO 17, taper Lei Callage, Lon Ian SMJ .’AS. LVr 

One «C the ac Live axporiaaaca CO ba (-orforaod es pure 
Of chi AHFTI bLisLoh Involvoi Che re lean of Uthlwa 
tone Ln cha giougnacle call and chafe aubaaquont 
dacaccion after Earthward convict (co into the nights id ■ 
outer ring currant region. He have used the guiding 
center appraxiBacloa to Integrate Ion trajectories in a 
« Lop La cwo-dlaans tonal nodal of cho quiet ilea nigh tilde 
magnacospbare in order to eat loot a oxpoctad ton 
propertime at tha let cor LocacLon. M# find that cha 
energy of cha parclcLaa on arcLuaL in tha ring currmot 
region depends principally on tba equatorial alaccrlc 
drift spied ac tba dLa cameo of Cbo rslaoao, but ia not 
aasaitlvely dapaudanc oo cho dlsCaaco fraa cho plasma 
shine canter ec which tha Lana ara craacad. For 
typical quiat-clna fiaLd valuta ua aatioate anorgla* 
from a rev huudrad aV to w I kaV. Tha pitch angle of 
the parciclaa doaa depend on cho craaclan point, 
however , aod la largo (% 90*) for Iona ctaatad U tha 
(madlaca vicinity of cha p leans abaat cantor, whore I, 
ii eonparebU with or Lmrgor than B x , but ia aoall for a 
sajorlty of tha Ions craacad farther away where a x la 
large coopered with > c . Ua tharmfore conclude that 
under quiet time conditions cha relauad lithium Iona 
will pradoninincLy form n fiald-a ligand been 1% 3* - 20* 
pitch eagle) in cha ting current region ac energise 
■v 1 kaU. (AccLvm aapartmaaci, eonvaccion. gaimagnacic 
call). 

i, Ijvopbys. Ria., A, Taper A AD A 87 


37*0 Plaeaa Hitlia, Convaccloa, cr Circulation 
SUPERTHEBTIAL [0K0SPHEUC 0fin«9 

T. E. Hoora (Bpoca Bcleace Laboratory, NASA Mareball 
Spare Flight Cancer. Uialtavllla. Alabama 35HI2) 

A ravlaw la given of cbo accuauUtlng evidence choc 
lea acceleration and beating it low altitudes play an 
Important cole In cho dyiualcs aod chamlarry of the 
topside loaoapharo and tfao outflow of place* into cho 
xagoatoiphara. Published fluid and kinetic descrip- 
tions of tha topside lmosphara aod lev aacepbara pro- 
vide tha macroscopic context lo which relevant obaar- 
raclona are dlarusacd. Though such modolo hava far 
the meet put bin da script loo a of raglone without tho 
otreny magnarle field-aligned currents aasoclatad with 
loo accalaration, tba ebaarratlana auggaal poaaiblo 
maun of oxtondlng Lb* medals. The lflcarpcratlm el 
Iran a varan accolarmLlan ar low altltudas la particu- 
larly auggaatad. and tha affacca of avth hutlog ua 
Ion chamlatry are mxplarad ualng. a almpla cnnclnulty 
model. One result lo that. Cha known raaponao of the 
naucrel almsapbara to solar activity, in tlw praeanca 
af tranncarH Ion hutlog near 1000 la altltudo. lo- 
pllea He oaeapa at aolar minimus and &*■ eacapo ac 
aolar max lama. Increasing Intareat tn ihm modallag 
of ext ream conditions mgioclatod with high la vela of 
gaomagnoelc aetkvlcy and auroral preeraaee, tagaMur 
with increasing availabil Liy cf vary lew inargy plaaeii 
okatrratlont, prnvLdv apparent. It let foe (raUtul in- 
teract Um a bet wan Lhaory and observation. SEupor- 
tbarmal. Ion ac cal a rat loo, polar wind). 

Ruv, Gaophyi, Spice FYiyg., Paper SRU93T 

1770 Short-period fleas than l day I var Idtioaa of 
magnetic field 

auauL ccwmSBioHAt oiciiMTioert or the TimratiAi. 

HAOXSTOSPHrn. THE EVIDENCE AND A HOWL 

H.D. Kiwi son 1 Dept, of Earth and Spat* Iciepces, and 

Inst, of Oeophyatca ud Planetary Physics, University 

el California, Loa Angeles), i. Etcfaetp, ud 

J.0. Troltlgnoo. 

Coapreeeionel oeol I lotions of nearly t anneal 
(raqpaiicy (periods* rnkmuiea) uars ohasrved {com Leg 
to L • 10 naar torsi boon arvar an, interval of almost 
three hours during a days Ida radial pan or the 1 6 EE - 1 
spacecraft os Augoat 12, 17U. 

. Tbe donalty fluctuations , aeaeorad by the a] Action 
density e^per leant, veto In pbato with cha 
comprumlonai magnotle Melllatlona maa lured by tba 
magnatoanenr. Vo relate tbo obaervas jobs to an 
analytical modal of a global conpraBaiooa! vain 
reflected at tha g rod! rat of tha magnetic f laid and 
plains danalty near tba pleemapeuaa sad a landing . In cha 
outer BBgnctDtpbsre. qualitative argueantn baaed on 
tbe nodiil lead one to pcpoct that ' conditions In lha 
outer magnetosphere arm not no. tally coop at ib lw with 
tha stand lug wavs solution. »hal when such a solution 
cat be round only tho loqost ml gen frequent las will bn 
present, mad that >om variation in period with local 
time will -ccar. • • 

J. Usapfaya. Rea.; A, Paper 4ABQI8 








